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THE  LICK  OBSERVATORY 
OF  THE  UNIVERSITY  OP 
CALIFORNIA 

Jauies  Lick,  whose  naiue 
has  al read  y  acq u i red  a 
world-wide  fame  an  the  es- 
tablisher  of  the  Lick  Ob- 
servatory, was  born  in  179!*, 
in  Pennsylvania.  He  led 
a  somewhat  adventurous 
life,  and  before  he  was 
thirty  years  old  had  ac- 
cumulated a  few  thousand 
dollars.  This  he  had  made 
principally  in  South 
America,  where  he  spent 
some  years.  In  1827  be 
went  to  California  and 
visited  the  old  mission 
town  of  San  Francisco. 
The  splendid  harbor,  the 
only  one  on  many  miles 
of  coast,  greatly  impressed 
Mr.  Lick,  and  lie  began 
purchasing  land.  Twenty- 
one  years,  later,  when  gold 
had  been  discovered,  and 
when  the  rush  toCalifornia 
began,  his  investments  ac- 
quired new  value,  and  he 
ultimately  became  Im- 
mensely rich.  He  was  a 
man  of  very  secluded  ha- 
bits, was  a  skillful  me- 
chanic, and,  it  is  said,  was 
especially  fond  of  astron- 
omy. Toward  the  end  of 
his  life  he  lived    near  San 
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Jose,  in  the  Santa  Clara 
Valley  In  1874  he  made 
over  by  deed  to  a  body  of 
trustees  the  mm  of  two 
millions  of  dollar*  for  vari- 
ous public  and  philan- 
thropic uses,  and  in  1875 
made  a  revised  deed  to  the 
i&uie  general  effect.  Be* 
sidee     various      charitable 

donations,  it  Included  the 

following  gifts  :  $150,000  for 
free  public  baths  in  San 
Francisco  ;  $100,000  for 
Btatuary  for  the  new  City- 
Hall  of  that  city  .  $60,000 
for  a  monument  to  Francis 
Scott  Key,  the  author  of 
"The  Star  Spangled  Ban- 
ner;" $540,000  to  endow 
the  California  School  of 
Mechanic  Science  in  San 
Francisco;  and  $700,000  for 
procuring  for  the  Univer- 
sity of  California  "a  tele- 
scope of  greater  power  than 
any  yet  made.'1  The  total 
value  of  the  trust  fund  was 
estimated  at  $.',,000,000. 

As  the  site  for  hie  ob- 
servatory he  selected 
Mount  Hamilton,  near  his 
home  in  the  Santa  Clara 
Valley.  He  died  October 
1,  1876,  aged  78  years.  His 
body  is  interred  under  the 
base  of  the  great  telescope, 
(Continued  on  page  162) 


THE    LICK    0B8EBVAT0BY    AJTB    IT8    GBEAT    TELESCOPE. 


June  16,  1888.] 


jfrUttttftf  ^WfttfHtt. 


381 


A  New  and  Thoroorhlj  Mo**™  Book. 

The  Host  Complete  and  Vala.b.e  \m  abj 

Lad  gn  Age. 

JUST    TiSADT*. 

A  Practical  Treatlae  on  the  Manufacture  of  Soap  and 
Candies,  based  upon  tbe  Moct  Recent  Experiences  In 
tbe  Scleoceand  tbe  Practice;  comprising  tbe  Chemistry. 
the  Raw  Material*,  toe  Machinery  and  I'tenslls.  and 
Various  '  roi  t*~-r-  of  Manufacture,  including  a  Great 
Wiftv  of  Formula'  Edited  chiefly  from  tbe  *;«mo»j!  of 
Dr.  C.  belt*,  A  KiflhafU  It  C  Scheedler  and  others 
With  Additions  and  Lists  of  American  Patent*  relatioR 
to  these  snble'-ts.  Bv  v\  1111am  T  Bmnni,  Editor  of  "  A 
Practical  Treatise  ob  Animal  and  Vegetable  rata  and 
Olla;"  uae  of  tbe  Editor*  of  '  Tbe  Techno-Chemical 
Receipt  Book  "  Illustrated  bv  about  1&  en^-ravlnga  In 
one  volume.  8vo.  of  over  677  pages. 

1  pottage   to  anyaddrem  toi  tar 

%W  An  Qluxtrated  Circular  thfulny  th*  content."  and 
tpeetment  of  the  en^ra  r>wi<z*  of  (has  mM*a£a>  book,  8  j-kr*, 
quarto,  wilt  be  arnf  'm  to  any  one  in  any  pari  of  t/w  world 
v>ho  -u-iM  luniii/i  u*  \i-ut,  hu  adder** 

ALSO  RECENTLY  PUBLI8HED 

A  Practical  Treatise  on    Anlma1    and  Vegetable  i^ata 


GAS  ENGINES. 

Beat  tb)  tzrtnciple,  worfcmambt?.  and  materiala 
An  un  equaled  small  Uuiur  adapted  to  ail  u»m. 
When  the  asotor  Is  not  at  work,  tbe  expense  of  running  It  oaases. 
Hloralc.  rtasfe.   lv.oa-w.Kul.  Durable.     Hi*  tura  laswrmaee. 
Four  sixes  1I1.P..HH   P..  1  man  power,  and  Dental  angme 
Tbeae  Engines  are  especially  suited  for  Gasoline  Gas  for  country  use 
fraend  for  J  taws  tinted  Oaidioove. 

ECONOMIC  GAS    ENGINE  COMPANY, 

Olio*   and   lalMroomi         -       -       3-wW  SST  »T.    AW.  "xT. 


GLACIAL  EPOCHS  AND  THEIR  PE 

rtodlclty.-By  Adolpbe  d  Assler  A  presentation  of  tbe 
con elde rations  that  tend  to  establish  tbe  fact  that  tbe 
progressive  cooling  of  tbe  earth  most.  In  the  course  of 
agee.  have  produced  clrcuxopolar  Blaclera.  and  that  tbe 
periodic  and  alternate  retarn  of  tneee  In  the  two  hemi- 
spheres is  cose!y  connected  with  the  secular  displace- 
ment of  the  perihelion.  Contained  In  SciE^  rirrc  AM-" 
it  a_n  8tPrLE*K\T,  NOS.  631  and  632.  T 
each.    To  be  bad  at  this  office  and  from  alJ 


Automatic^Engines 

Horizontal  and  Vertical 
Specially  adapted  for  Electric 
I  Igbi  int-  Vacbi  and  Hu.-t- 
ing  Engines.  Turbine  water 
wheels  Constructors  of  Special 
hinery  of  any  descript: 


b  lOoents     "■w*zw*wz«*asz_i   °       L     Machinery  of  any  des.ni-n    i.. 
wdattUn!  I  YORK   MANUF'G    CO..   VOKK.    PA..  V.  *J.  A 


Oila, 

ter.  Lubrtci 

and  on  ui. 

2*4  engravu 

,in    tfluzfr 


includ 
By 


.iDW 


□factureof  Artificial  Bui- 
al  Lubricating  Oils,  etc.. 
Brannt.     Illustrated  by 


Steam!  Steam! 


T3B  pages,  8vo $7  i 

nrrul/ir  of   thu  book,  8  poors,  Wo.  wOt  be 


t  furnvthxna  hi*  <addrra* 

A  Practical  Treatise  on  Petroleum.  By  Benjamin  J 
Crew,  illustrated  by  "U  engravings  and  2  plate*   8vo.  »4JU 

An  illustrated  circular  0}  tM*  t*--k.i  poofs,  tfo,  am*  free. 

CF"  The  above  or  any  of  our  hooks  ami'  by  maH,  free  a* 
postage,  at  tiu  pubHentum  pnces,  to  any  address  in  the  worid. 

HENRY  CAREY  BAIRO  A  CO., 

lNDCSTUIAl.PrBl.l8H>:RS.B<>OKSELLKUR&  IMPOKTEBA 

810   »  iiIiiui  >!..  I'bilndrtphln.  Pn.,  V.  -•  A. 


We  build  Automatic  Engines  from  2  to  »»  H.  P.. 
eijual  to  anyxhiiuj  in  market. 

A  Large  Lot  or  2,  S  and    4-H.  EaglneR 
With  or  without  boilers,  loir  for  cash. 

B.  W.  PAYNE  &  SONS, 

Box  15,  Elaaalra.  £T.  "S". 


SYSTEMS     OF    DISTRIBUTION     OF 

Electricity. -A  lecture  by  Kllhu  Thomson,  delivered  In 

the  Sibley  College  course  The  series,  multiple  arc.  ser- 
ies multiple  and  niti;tinle  series  accumulator  and  induc- 
tion systems  described,  end  their  advantage*  and  disad- 
vantages discussed.  ^  ith  In  figures  Contained  in 
SniNTim  AXKiilCAXS0PPU3IKKT.No.6O3i  Price  IU 
cents.  To  be  bad  at  this  office,  and  from  all  newadeaJeni. 


DISEASES  OF  DYNAMOS— A  PAPER 

by  P.  p.  Thompson,  D.  Sc.  d.scuaslnff  tbe  maladies  to 
which  <l »  nam- •  machines  are  liable  ami  ihetr  treatment, 
core  and  prevention  Contained  In  PneKTiriC  Amm- 
OiS  PPPPi.«MKNT.  No.  6i7.  Price  lOoeota  Tobe  bad 
at  thu  office  and  from  all  newsdealer*. 


New  Otto  Rubber  Tire 

BICYCLES. 

HO  STKONGEB  BICYCLE  MADE. 
'  A.  W.  «l  »tP  *  CO.,  B«)U.i.  «. 
to  inch   factor,  price  HO  00.  oar  price  S40.00 
60     -  "  S6.0U,    ■  "        8oi» 

S     -  -  "         M.0O.    -         -         K1XB 

M     -  -  "         46.00.    "         -         30JB 

M     -  -  **         4000.    "         -         K00 

Order  quick.    AIM  2S0»*cond-hand  Wheels.   Repaid 
lag  ana  NIckeliQfi.     Blercle.  A  Unnt  taken  In  tradft 


PIPE  COVERINGS 

Made  eatlrclr  ml  AnBKSTOS. 

Absolutely  Fire  Proof. 

SHEiTBIlKi,     CUK.ST,     riBKk    1RV    8PIXI1LT1ES. 

I    OO,    W^>OT    m.     BTH     ••!•.,    XV.    -x. 
BRAMCHISl    Phlla,  32  S.  2d  8t.  Chicago.   40  E.  Lake  St.  Pm.burg,  37  Lewis  Block. 


^fflESTOS 


FIREBRICK 

,  An  iDtcre^iDjr  desci 
}  the  manufacture  of 
i  where  Is  located  on 


-BY    R    A.  COOK,   A.M. 

it  ion  of  the  mtninn  of  Are  rlay  ana 
re  brick  at  Mt  Savi-tge,  Harvland 
of  th*-  lanrest   establishments  in 


tKilUED     PlCaLTC, 


BILL     Boii.li, 

B-4BI'  *:r»f  1 


WOOL    HAT    MAKING. -FULL    DE- 

acrlption  of  the  procew.—  W.  <>,  WHshlnK.  cardta*-  aod 
formla.1.  setMlng.  outnplniz  and  washing  out,  stretch- 
lug  or  ntumpint.  drying  stonng  and  steatnlntf.  pulling 
out,  dye<ng  blocking,  storing,  pressing  flnlsning  mund- 
lng.  curliQH  and  Irani  Off,  larmg.  trlmtulog  ana  Hb«pmg, 
veloorlng  off  With  Jt)  flafures  Contained  in  sciestifi* 
AHBKICAN  erTHLKMUNT,  Nog  «2W.  #J-*,K,  and  (fjll. 
Price  10  cento  each.  To  be  bad  at  this  office  and  from 
all  newsdealers. 

FOREIGN  PATENTS 

THEIR  COST  REDUCED. 

Tbe  erpenses  attending  the  procuring  of  patents  la 
moat  foreign  countries  having  been  considerably  re- 
duced tbe  obstacle  of  cost  Is  no  longer  In  the  way  of  s 
arse  proportion  of  our  inventors  patenting  tbetrtoTen. 
lions  abroad 

CM  N  \  1>A  .— The  coat  of  a  patent  lb  <anu]a  1b  even 
less  than  tbe  cost  of  a  United  States  patent,  and  the 
former  mcludes  the  Provinces  of  Ontario.  O^iebec,  ISew 
BrunswlcA,  Nova  Scotia.  British  (  oturobla,  and  Mani- 
toba. 

Tbe  number  of  onr  patentees  wbo  avail  themselves  of 
the  cheap  and  easy  method  now  offered  (or  obtaining 
patents  In  Canada  is  very  large  and  la  steadltj  Increase 

F.PK.l.  \  ND.  -The  new  English  law  which  went  Intc 
lorce  on  Jan.  1st  18&,  enab  es  parties  to  secure  patents 
•n  Great  Britain  on  very  moderate  terms.  ABrirLsb  pa- 
tent Include^  England.  Scotland.  Wales,  Ireland  and  tbe 
Chance  Islands  Great  Britain  Is  tbe  acknow  edged 
UnatiCtal  and  commercial  center  of  tbe  world,  and  her 
goods  are  sent  to  every  quarter  of  tbe  globe  A  good 
invention  is  dke  y  tc  realize  as  much  for  tbe  patentee 
It.  ttuiami  as  bit  United  States  patent  produces  for 
him  at  h'-Tie  and  tbe  email  cost  now  renders  It  possible 
for  almost  every  patentee  In  this  country  to  secure  a  pa- 
tent In  Great  Britain  where  bis  rights  are  as  well  pro- 
jected as  in  tbe  United  states. 

(►TIlHi  t'OI  NTH  '  fcp». —Patents  are  alsoobtalned 
on  very  reasonable  term*  In  France.  Belgium.  Germany 
Aurula.  Russia.  Italy  Hpuln  Itlie  latter  includes  Cuba 
and  all  the  other  Spanish  Colonies),  Brazil,  British  ludia 
Australia,  and  the  other  British  Co  onles. 

An  experience  of  POBTT  years  uas  enabled  tbe 
publisher*  of  T'hk  h-  uMirr  Ameiucan  toestai>llsn 
competent  und  trustworthy  age-jcles  in  all  tbe  principal 
foreign  countries.  andHt  has  **1  ways  been  their  aim  to 
have  tbe  bustoess  of  the  r  events  promptly  and  proper- 
ly done  and  their  Interest*  faithfully  guarded. 

A  pamphlet  containing  a  synopsis  of  the  patent  laws 
of  all  countries.  Including  the  cost  tor  each,  and  otbe 
Information  usefu  to  persons  contemplating  tbe  pro 
curinir  of  natents  abroad,  may  be  bad  on  application  to 
this  office. 

W  I '  P«  N  dV  i  41..  Editors  and  Proprietors  of  Tut  So- 
iNTinr  At  Kin*  a  cordially  invite  all  persons  desLrina 
any  information  re  alive  to  patents,  or  tbe  registry  of 
trade-marbB.  In  ibis  country  or  abroad,  to  call  at  their 
offices.  9Gl  Broadway  Examination  of  Inventions,  con- 
sultation, and  advice  free.  Inquiries  by  mall  promptly 
answered. 

Address  MINN   A   CO., 

Publishers  and  Patent  Solicitors. 

«n  Broadway.  New  York 

Branch  OrnciST  No  «22  and  sn  t-  Street,  Pacific 
Building,  near  Tth  Street,  Washington.  D.  C. 

GOLD     MINING     MACHINERY.  —  DE- 

script  if. n  of  some  new  mining  plHnts  constructed  tn 
Eoarlaria  for  u<ie  tn  tbe  Transvaal.  Austrin  and  Uuugary 
With  10  azures  Contained  tn  scientific  AKBuican 
8^PPLBMK^T.  No  .3M:i.  '  rice  io  cents.  To  be  bad  at 
this  office  and  from  all  newsdealers. 


PHTHISIS  -A  PAPER    BY    DR.    H.    C. 

Wood  describing  in  detail  the  new  treatment   of  con- 

numotion  r.y  sulpbureted  hydrogen.    Contained   in  BC1-  '  STEAH     and 

kstifi.     Amsnk  *k  Scppi  EMkST.  No.  594-     Price  10 

ceou   To  be  had  at  this  office  and  from  all  newadealerb. 

GUILD  &  GARRISON 

HKOt>K.lJTPf,    IT.  ■*".,   TJ.  SB.  .csV. 

Builders  of  Mfin  Pbbdim  for  Water  and  every  de- 
Hcription  of  Liquid*  nr  Memi- liquid*  v'nrnwSB  I'ibif- 
ol  the  highest  eftirlency.  Filter  Press  Pomps.  A  Ir. 
4.H-.  end  Acid  lllowera.  Air  Compreaaora. 
Seller  Feed   Pomps,  etc.  j 


CHUCKS! 

A  *>  page  Catalogue  and  Price  List  of  >ew  Designs 
and  Patents  in  CHUCKS  Just  Issued  by  and  Ib  sent 
free  on  application  to  the 

Cushman  Chuck  Co.,  Hartford,  Conn. 


ELECTRIC     LATlifHES, 

Pleasure  H.-i->.  Sat/ttM  CVinors, 
PaddUna  t  ianoet.  Oars.  Kfrv4f>ck», 
Sails,  etc,  80  paee  catalogue, 
over  seventy-live  lllustrations- 
•^end  i  centB.  None  free.  Men- 
twnithe  SrvnTtHf  Amrruan. 
J.  H.  Bl'SHTON.  _ 
1  anion,    N.    Y. 


BARREL 


nACBUTERV. 
F..IB.  BOLHES, 

BrprAUi,  N.  Y. 


ROCK  BREAKERS  AND  ORE  CRUSHERS. 

We  manufacture  and  supply  at  short  notice  and  lowest  raieo.  Stone  and  Ore  Crushers  con- 
taining tbe  invention  described  In  I-ettern  Patent  issued  to  Eh  W.  Blake,  June  l&lh.  1«K  to- 
a-et  her  with  New  am>  Vai.iabik  Ikpwivmints  for  which  Letters  Patent  were  aranted 
May  11th  and  July  20th.  U*D,  to  Mr  N  L.  Han-den.  All  Crushers  supplied  by  us  sre  con- 
structed  under  the  superintendence  of  Mr    MarsdeD.  who.  for  the  past  twenty  vears,  has  been 

FAKRKI.     FOUNOIIY     ind    MAI  HINK    CO.,   Ilnaufactarrra,  An«enln,  Ceoa. 
(iiPEI.AMi    A     BACON,  Agenta,  NEW    lOllk    and    Pll  I  I,  A  O  tl.PlJ  1  A 


THE  "FISHKILL"  CORLISS   ENGINE. 

COMBININC  A  MAXIMUM  OF  ECONOMY,  EFFICIENCY,  AND  DURABILITY.  T 

FlshkUl   Landing   Machine  Co.,  Fishkin-on-Hudson,  N.  Y, 


HARMON'S  IHPROVt.0 

Leveling  Instrument 


NEW    CROTON 


With  er  without   (empstaa. 
Tbe  boss  for   Kn^Ineers,  Machinists, 
and  all  others  requiring  a  low  price 
Leveling     Instrument    for    eradirjg. 


circular  sent  on  receipt  of  stamp. 
JOHN  W.  II  A  »  HON  65  Hav- 
erhill  Htreet,    Boaion,    Mtii, 


Ctty  i 

build  across  H>e  Croton  River,  at  Qnake 
enarravliurB  ami  a  map  Contulned  in  >■  i 
cas  mtplfsim,  No.  5.pN.  Price  l 
bad  at  this  office  aod  from  all  newsdeele 


AQUEDUCT  — 

uedoct  dow  betnp 
ipply  of  New  York 


With 
TIKI'    AMEItl- 

i  cents.    To  be 


For  New  and  Second-hand 

jHS3NTGrII\rjHaS 

l  HARRIS  IRON  WORKS,  Tltusvi  lie.  Pa. 


Addn 


TELESCOPES— 1'HEIR   HISTORY 

and  the  diac^veiles  made  with  them  —By  Prof  K  s. 
Holden  An  mtereatlnir  hl~Uincal  paper  dlscasBiug  tbe 
development  of  the  telescope  from  the  time  of  Galileo 
up  to  tbe  present  dav  Contained  in  >cii\Ttnc  Amkui- 
i  a  •I'l-imt  i  '  ■  bin.  Price  10  cents.  To  be 
bad  at  this  office  and  from  all  newsdesjera. 


Put  an  Electric  Bell  Is  your  hmin  or  shop. 

TmtulollTW.^'Jv^U^TirC-anplrteCrctflt.   rrlcstSGO 

Ontftl  BXMaSistl  »f  I  El^cu-w  BelL  iBJJAerj    I  Posh  Butiou. 

lot.  fsei  W  Lrt   and  Maples  for  Wir*-. 

C.  E-  TOITES    A    BI20-. 

85  &  51  Lonejworth,  CINCINNATI,  O. 

It  la  unportauit  to  o*  tzuU  yoc  meBtxio  thw  pap«r. 


PANAMA  CANAL— A  PAPER  BY  DR. 

W  Nelson  on  some  of  tbe  difficulties  to  be  overcome  In 
the  prosecution  of  this  work.  Damming  the  Cba<rres 
Itlver  Kitem  of  the  esrtb  cuttirit.  ooenn  tides  Tbe 
climate.  Prevalent  diseases  Cost  of  tbe  ■  an  ■)  In  Itvew. 
Cost  of  the  work.  Contained  In  Hciehtifk  Amkkican 
SupPLfMsnt.  No.  ««3.  Price  111  cents.  To  be  had  at 
tills  office  and  from  all  newsdeaiers. 


CASTING  METALS  UPON   COMBUST!- 

Die  Materials  A  parser  bv  A.  E  Oaterbrldire  Jr..  de 
scribing  a  process  ..if  casiine  Iron  and  other  i 
lace,  embroideries  fern  fronds,  and  other  c 
materials.  Wlib  4  Illustration*.  ContalDe'l  In  SrilNTi- 
Fir  amehkan  SDPPi-isiE'-T.  No  tf<0 1 .  Price  10  cents 
To  be  had  at  this  office  and  from  all  newsdealers. 


af^ 


Tbemoaiaacceaafol  lubrif-nut 
lui    l,"»»f    Pnlleya  In  Bar. 
YAK     l>rZEV>    PATENT 

LOOSE  PULLEY  OILER. 

Hiehly  recommended  by  those  wbo 
have  used  them  for  the  past  two 
years  Prices  verv  reasonHtne.  Every 
UHTi.f  nwliinm  should  have  our 
"Cattalosme  No  K;*1  sent  free 
Tan  Ouzkn  A  Tin.  Cincinnati  O 


GEOLOGY  EXPLAINED  IN  ITS  8IM- 

plest  Form  —  An  InLerestlne  object  leaaon  In  sreo)o«ry 
Contained  in  Scientific  Amucican  Scpp-i  rhkkt.  No. 
«;»«.     Price  It 

all  oewsdealen 


AND     ALLIED     INDUS- 

trles.-By  Watson  Smith  An  elaborate  report  upon 
tbe  objects  Illustrative  of  tbe  progress  sdvance  and 
present  position  of  the  cbemical  mduairies  shown  at  tbe 

Manchester    Koyai    Jctdlee    Kz  till i>       Contained    in 

BCIKNTIFIC  \  ukkii  a  ■  SCPPLKMCVT.  Nl>S.  6'**?,  62**. 
««».  N30.  H3Z-  Pftoe  lUcent*  each  or  50  cent*  for  the 
series.  To  be  bad  at  tblsofflce  and  troui  all  newsdealers. 


ABCHITECTORAL 

Useful,  Beautiful,  and  Cheap. 

To  any  person  about  to  erect  a  dwelling  bouse  or  sta- 
ble, either  In  the  country  or  city,  or  any  builder  wishing 
to  examine  the  latest  and  best  plans  for  a  church,  school 
bouse,  club  bouse,  or  any  other  public  building  of  high 
or  low  coat,  should  procures  complete  set  of  the  aechi- 
Tav-rs    and    BrjiXDEBa'  Kdition   of   tbe  Bcientif::- 

AMtnaoAK. 

The  Information  these  Tolumes  contain  retders  the 
work  almost  Indispensable  to  tbe  architect  and  bunder, 
and  to  persons  about  to  build  for  themselves  they  will 
And  tbe  work  anzcgestlve  and  most  useful.  They  contain 
colored  plates  of  tbe  elevation,  plan,  and  detal;  draw. 
Ings  of  almost  every  class  of  bnlldlna,  with  speciHca- 
tlon  and  approximate  cost. 

Konr  bound  volumes  are  now  ready  and  ma*  be  ob- 
tained, by  mall,  direct  from  tbe  publlsuerb  or  i  r.  tn  any 
newsdealer.  Price.  l-'-ftO  a  volume.  Stitched  in  paper 
covers     ftobscrtptlon  price,  per  annum.  $2J0.     AddrcBs 


i  to 


MUNN  &  CO.,  Publishers, 

361  Broadway,  New  York. 


ON  RED   AND  PURPLE    CHLORIDE. 

bromide  and  Iodide  of  silver.— On  Heliochromy  and  no 
the  bztent  photographic  imaite.  Bv  M  Carey  Lea 
A  serieB  of  papers  showing  n  )  t hut  chlorine  bromine 
and  Iodine  are  capable  ol  forming  sliver  compounds  ex- 
hibiting beantlful  colorations  and  posset>Mng  great 
stability  ,  (2)  (hat  of  these  substances,  ttu-  red  c blonde 
shows  a    tendency  to  s    reproduction   of  colors:  and  /:( 


thu 


"rml.il 


I)..' 


Invisible  pbotogrnnbif  imnges  and  thHT  such  niHterlal 
j  may  now  be  obtained  by  tbe  lahonton  without  the  ,nd 
i  of  light.    Contained   inSiirviirii   amebicas  st  i-plk- 

mk\tb  Nofi  «l.».  t>16.  61  >,  61S.  Pi  Ice  len  cents 
I  each,  or  4y  cert*  for  the  Bertes.  'Io  be  had  at  Lhifr  office 
!  and  from  all  newsdealers. 

I  TAKE  THE . 


MONDN  ROUTE 


HITWr.EK 


E.  O.  Met  ormick.  ,:eti.    Pass.  Agent.  I'hlciiso. 


LIGHTNING  CONDUCTORS  — DESCRIP- 

tion  of  anew  form  of  apparatus  for  testing  lightning  con- 
ductors, and  the  method  of  using  It.  II  uslrated  with  t, 
erigravinata  i  onialned  In  S(  iintiFIT  Amvuh  an  Si  i  - 
PLKMBHT.  No.  596.  Price  10  ceute.  To  be  bad  at  this 
office  and  from  all  newsdealers. 


2nd  fics-  MACHINERY  n 


ch'y  Depot.  Bridge  t 


r  31  Broadway.  New  \  ork 


■HE  PENNA.  DIAMOND  DRILL  &  MFG.  CO. 

IIIKDSHOKO.  I'A..  HiMMvr.  of  Kith  i  i... 
gleam  Enulnes.  Diamond  imuIkik  aod  (general 
Machinery,   Flour  Mil]  Rolls  iirouod  aud  liro..ved 


JTTAIHllEST*     for     <  K  A  N  Ff>    ond     UER- 

lm-  KICKS,  I'.ien.  No. ST5 6R  Far  >ole. 

Addreu    J.    <(      nil  K^-ON.     IK,  b I      Vn. 


FRANCE  ' ol  '"■  hapfe 


•  fl.Honore.  I'an 
o.  elei-tncal 
is.  New  Yorfc  referene. 


Merchant, 

ds.  lnven- 
aoltcited. 

RAILS  FOR  STREtT    RAILROADS^ 

A  paper  by  A.  "  .  Wright.  C.K..  discussing  tbe  compar- 
ative value  of  iron  and  steel  as  materials  forMreot  rail- 
road rails  Contained  In  BCIKKTITIC  AMFiiK  an  Si  P- 
flkhent.  No.  4»tt.  Price  10  cents.  To  be  ba(i  at  this 
office  and  from  ail  newsdealers. 


USEFUL  BOOKS. 


Ufa 


Me 


chanics.  Builders,  men  of  leisure,  and  profenMonal 
men.  of  all  classes,  need  good  books  in  the  line  of 
tbelr  respective  callings  Cur  post  office  depanment 
permits  (be  transmission  of  books  through  the  n>ail» 
at  very  small  cost.  A  comprehensive  catalogue  of 
useful  books  by  different  authors,  on  more  than  fifty 
different  subjects,  ba*  recently  been  published  for 
free  circulation  at  the  office  of  this  paper  Suh)ecTS 
classJBed  with  names  of  author.  Persons  desiring 
a  copy,  have  only  to  ask  for  It.  and  It  will  be  mailed 
to  them  Address, 
MINN    A    CO..   361     llronnani,    New   York. 


MACHINERY  PALACE  OF   THE  PARIS 

Exhibition  of  I88B-  Description  of  tbe  main  trailer?  of 
tbe  auu  binery  Palace,  and  ol  The  DhSlj  foot  tr\i>-»e« 
wmeh  are  to  be  used  in  its  construction  with  'l  en- 
gTavlntrs.  Contained  in  SCIENTIFIC  AwkuiCa^  Sli-- 
fiemlnt    NO.   a»4.     Price  Hi  cents.     To  be  had  at  this 


Pe"fecht^s-^rf,lE 


The  Koch  Patent  Kile,  for  preservl 
swTnes.  and  pamofalets.  has  beeb  recei 
price  reduced.     siibeCTlbers  to  tbe   8< 
Can  and  griiNTinc   amimiav  sc 
ppiled  for  tbe  low  price  of  si  JO  by 


newspapers    Ma^- 

ntly  Improved  and 

•iKNTiric  AslXKi- 

ti.H^KT  can  be 

fix 


__.    of  this   paper       Hesry    board   sides,    Inacnptloi, 
-SCIENTIFIC    AMERICAN       in   Bllt.      Necessary   for 
every  one  wbo  wishes  to  preserve  the  paper.     Address 
MINN   A  CO.,  Publishers  Botentitio  AmebjcazT. 


CUREtDEAF^. 

,  »f.  ».     Mazas  Ikw  KtfSSs. 


$10.00  to  $50  00 

nesa. 

tea 


per  ntgbt.     A 

light  and  j>ro. 
fltable   bu  Sl- 
id Vtewaof  popular  sub- 
laiogue*    on    auplicatioo        Part    1    (iptical    2 

ical.  3  Meteorological,  4  Magic  Lanterns,  etc. 

I..  MANAGE.  MS  -rlndison  Nrrri,  Chicago.  III. 


AIR.     PURIFICATION 

Prince.  M.D  An  expcrimeotal  s 
remove  from  tne  air  of  tbe  dust  o 
supposed  to  produce  »ellow  fever 
infectious  disease  l  Illustration 
Tine  AMEIUCAN 
cents.    To  be  bad  a 


OF  -  BY    D. 

ndv  in  re  ation  to  tbe 

part 


■S.B*nfB  -quarr.  0*al,  «r  Homid  "mooih  Hole*. 
Ill  I  For  carpenter,  cabinet  and  pattern  work.  X 
■111  In.  :o.  .  set  U  111  mailed  free.  Bridgeport 
■w  ■   ■     Gun  implement  Co.,  IT  Maiden  Lane.  N.  V 

IRRIGATING    MACHINERY   ON    THE 

Pacific  Coast-By  Jobo  Richards.  An  elaborste  dis- 
cussion of  the  modifications  that  have  had  to  be  made 
In  Irrigating  mscblnerx  to  meet  the  requirements  of 
local  conditions  tn  California.  Contained  in  ftTEv- 
TIFIC  'kihi'A'.  sui'PI.KMENT  Nob.  «?|  and  o.'.V 
Price  10  cents  each,  lo  be  bad  at  this  office  and  from 
all  newsdealers. 


SCIENTIFIC    BOOK 
CATALOGUE. 

BKClKNTI.i       PI  HI  l-»HKI>. 


Jl-pox   and  other 

itaJned   In  Pctev- 

BCePLEMEKT,    No.    .^69      Price    10 

this  office  and  from  ad  newsdealers. 


Our  new  catalogue  containing  over 
ng  works  on  more  than  fifty  dlffereni 
nailed  tree  to  any  addre*s  on  applica 

MUNN  A  CO..  Publishers  Scie 
301    Hr.adw 


:    American. 
New   V  ere 


PULLEYS,   HANGERS,  PRoTl^Pe!E?I^'"^^-^2Rli^ I 
FRICTION  CLUTCHES.  *.+  ^-rZ  SS^IL?:  W 


ICE  6c  REFRIGERATING 


Macolne..  York  Pa- 
tau, vokk  mc. 
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"|"he  Scientific  flmerican 

PUBLICATIONS  FOR  1888. 


The  prices  of  the  different  publicationB  In  tbe  United 
States  and  Canada  are  as  follows  . 

UATKS   BV   MAIL 
The  Scientific  American  (weekly),  one  rear  «UC0 

The  9clentkDc  American  Supplement  iweekly),  one 

year J.0C 

The  Scientific    American,  Export  Edition  imontblyl 

one  year 5.00 

The  Scientific   American.    Architects  and  Builders 

Edition  (monthly),  one  Tear.  .                ._     .  2.50 
COMBINE!.!  RATE!*. 
Tbe  Scientific  American  aid  Supplement,     .                I .  i" 
Tbe  Scientific  American  and  Architects  and  Build- 
ers K. in  mm. 5.00 

Tbe  Scientific    smencan.   Supplement,  and  Archi- 
tects and  Hullders  Edition.  ....        9.00 
Proportionale  Rata  for  Six  MonOu 
This  includ&a  postage,  which  we  pay.     heniii  by  postal 
or  express  money  order,  or  draft  to  order  of 

MINN    A    CO..  361    Hrgndsiii,  New   \  ork. 

FIFTY  YEARS'    PROGRESS    IN    TELE- 

gmphy  -By  W.  H  Preece  F  R.S  An  interesting  his- 
torical paper.  improvemenis  In  apparatus  Tele- 
phones. Pneumatic  telegrapha.  cable-  Railway  tele- 
,TTaps  lapita)  invested  in  telegraphs  <  ontained  in  8ci- 
■afTtFIC  AMEBICAv  r-rriLlatiiVT,  No.0U7.  Price  10 
cent?.  To  be  had  al  this  office   and  from  all  newsdealer*. 

S   acawD  miiB 


Digitized  by  the  Internet  Archive 

in  2013 


http://archive.org/details/tiger1985lick 


Please  return  to: 
LW  Development  Office 
755  Ocean  Avenue 
San  Francisco,  C A  941 12 


BLISHED     BY    MTJNN    &    CO    Hl'lx       C  )'  " . 


«Hcatc6  to  Same?  Sick. 


A  WEEKLY  JOURNAL  OF  PRACTICAL  INFORMATION,  ART,  SCIENCE,  MECHANICS,  CHEMISTRY,  AND  MANUFACTURES. 


6'J 


NEW  YORK,  NOVEMBER    2b\  1S87 


[^3.00  per  Uar. 


ELECTRIC    WELDING. 
The  invention  of  a  new  art  and  its 
reduction    to  a   practical,  commercial 
basis  i-  an  even!   of 
in   the  world's  history.     It  necessarily 
a  large 
■ele  of  other  arts  and  industries.   Tiie 
SCO  very  of  electrical   induction,  and 
e  invention  based  on  this  discovery, 
means  of  which  mechanical  energy 
■al  energy,  has 
made  electric   illumination  and  a  host 
of  other  commercial  electrical  applica- 
np  these  applica- 
tions, one  of  the  must  recent  and  inter- 
esting is  thai  <if  the  electrical  welding 
of  metals,  invented  by  Professor  Elibu 
Thomson,  of  Lynn,  Mate. 
The  art  of  welding  iron  and  steel  by 
;  of  the  heat  of  an  ordinary  fire 


tofore  been  welded  by  the  old  time 
methods,  but  permits  of  the  welding 
of  cast  iron,  copper,  brass,  German  sil- 

which  have  generally  been  considered 
poor  subjects  for  the  welding  process. 
Besides   these     this    new   process   has 


Fig.   1 -ELECTEIC    WELDING    AT    THE    AMERICAN    INSTITUTE    FAIE,    NEW    YORK  -PROFESSOR    ELIHU    THOMSONS    PROCESS. 
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A   live   ooeilla  IN   London.  inplv  blown  a  very  beautiful  soap  bubble,  but  still  a  I  shout  by  the  confectioners  that  they  use  no  adulterant* 

ti  ■    establishment  of  the  gar-  soap  bubble    which  is  liable  u>   be  pricked  by  some  I  but,  on  the  contrary    punish  the  adulterator,  and  then 

.  ■      .-    JSocietj   a  living  gorilla  baa  been  onewhoknowa    Their  greatest  danger  lies  in  the  hy- 1  the   confidential    whisper  that  adulterant!   are  only 

,.    tion      Hi-.,  young  animal,  but  a*  pocrisy  of  a  number  of  their  great  dealer.     Two   in  those  substances  which  In    normal    quantitj    Injure 

own  oi  thi    life  history    of  these  creatures,  quest  nm  are  popular  chocolate  manufacturers.    They   human  health      Under  thin  exquisitely  ingenious  ai 

-  in   captivity,  and  as  it  brought  no  oar-  can  an.  I  do  produce  some  of  the  finest  and  purest  i  rangetnent   they  replace  sugar  and  fine  gum  with  glu- 

llirth    With  it  from    its  native  Ian. I     it   is  lm- 1  goods  in  the  market.     These  are    retails,!    in    palatial    cose,    vanilla  with    tonka  an. I    v  .unlliiir.  aim Is  with 

-     •■    than  a  guess  at  its  exael    age.  shops  at  very  high  figures,  and  are  naturally  held  up  myrbane   oil,   butter   with    oleomargarine,   rose  with 

..  beenseareelj  a  month  in  the  gardens,    to  popular  admiration  and  esteem     The  physician  and  geranium,  and  fruit    fiavors   with    compound  ethers 

t  exhibited  at  first  audit  feeds  freely   superior  in  every  regard,  and  the  recommendation  is  alba,  and    use   I. ■opathic  and    therefor,    barn,'..— 

>.ry  kind   ol  truis  offered  toil  showings   published  in  every  paper  and  read  hy  every  person  in    quantities  of  dyesand  colors  thai  in  ordinarj  amounts 
reference,  however,  for    pomegranates     It    the  land      Upon  this  popularity  they  do  a  wholenah    are  injurious    if  not  destructive,  to  the  stomach     01 


THE    GORILLA    AT    THE    ZOOLOGICAL    SOCIETY'S    GARDENS,    LONDON 

tors  The  [jVhera-f bay  are  supposed  to  be  pure  chocolate  and  this  were  done  to-daj  then 
i  mixtures  of  chocolate,  starch  motion  and  the  wildest  exc 
ins  ami    Venetian    red     John   dustry  has  ever  known.— A> 


a ■  man  m  na  mamam  m.i!i, ...irrrr- 


■  p  itn  ^^^^S^Sj^Hi^^l^^^^f* '  i  a ', '  »-<r*»w¥yww*  i  i 


.:. :,■!>,       ,      ......  [ge ..... ....      j„HS.lt,illl.    .,^,J.Hi,.i,l,.l,     »,.l.„.„.      ...      | 
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ON  NE  VOIT  BIEN  QUAVEC  LE  COEUR 


ANTOINE  DE  SAINT-EXUPERY 


JULIE  MALORK 
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Kilgor  Trout  once  wrote  a  short  story  which  was  a  dialogue  between  two 
pieces  of  yeast.   They  were  discussing  the  possible  purposes  of  life  as  they 
ate  sugar  and  suffocated  in  their  own  excrement.   Because  of  their  limited 
intelligence,  they  never  came  close  to  guessing  that  they  were  making 
champagne. 

-K.  VONNEGUT 
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CHANGES... 

TURN  AND  FACE  THE  STRANGE 
CHANGES... 

TIME  MAY  CHANGE  ME,  BUT  I  CANT 
CHANGE  TIME. 
—DAVID  BOWIE 
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...  -  timately,  this 
what  makes  the  nuclear 
age  so  dangerous, 
has  shifted  the  meaning 
of  heroism.  If  we  an- 
nihilate ourselves,  it 
will  not  be  because  we 
were  cowards.   It  will 
be  because  we  were  still 
trying  to  be  yesterday's} 
heroes. 

-]  ark  Gerzon 
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•pinto  the  wonder  horse  is  dead* 

A  BENEVOLENT  GOD  IN  STARS  AND  STRIPES' 
PINTO  THE  WONDER  HORSE  IS  DEAD 
UNITED  NATIONS,  ATOMS  FOR  PEACE 
"never  more"  THEY  SO^^EMNLY  SAID 
NEUREMBURG  WAS  SO  MUCH  FUN 
CRYING  OUT  FOR  NAZI'S  HEADS 
WASHING  OUR  HANDS  OF  WHAT  IT  MF,Ai\7  BUT 
PINTO  THE  WONDER  HORSE  IS  DEAD 

URANIUM,  OUR  TRUSTY  FREIND? 
PINTO  THE  WONDER  HORSE  IS  DEAD 
MORE  DEATH  TO  KEEP  THE  FREE  WORLD  SAFE 
PACIFIC  ISLANDS  GO  UP  IN  FLAMES 
'GEE  STALIN  SURE  IS  A  MEAN  OLD  MAiv 
TO  THINK  HE;  USED  TO  BE  OUR  FREIND 
ENCROACHING  REDS  IN  FITFUL  DREAMS 
PINTO  THE  WONDER  HORSE  IS  DEAD 

DEMOCRACY  SPOON-FED  ABROAD-' 
PINTO  THE  WONDER  HORSE  IS  DEAD 
THEIR  POVERTY  IS  OUR  GNP 
AND  M-los  WON'T  GET  THEM  FED 
THE  S(,3BING  IN  THE  TORTURE  CELL 
IS  OUR  EMPIRE  OF  STEEL  AND  LEAD 
FREE  ENTERPRISE  WILL  GUN  THEM  DOWN 
PINTO  THE  WONDER  HORSE  IS  DEAD 

TECHNOLOGY  WORKING  FOR  MANKIND'' 
PINTO  THE  WONfcSfUOWB  lj  C«AD 

FOR  FttRTY  YEARS  THEY'VE  POOLED  THEMSELVES 
hYr-   5?  M0NSTERS  GR0WN  AND  BODIES  HAVE  BLED 
AND  CANCERS  HIGH 

INS  3PEL1.  rHE  END 

SMOTH3  I  US  IK  YOUR  DREAMY  Lit 
PINTO  THE  WONDER  HORSE  IS  DEAD 


-Am 


on  the  way  ou" 
R. Marches* 
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WELCOME   TO   LICK-WILK2RDIKG   TRAILER    PARK 


-    -    _      33F0R3    CR3W 
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CERRAH  MENDELSOHN 
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LIFE'S  A  BEACH 


"MOST  OF  US 
HAVE  MORE 
THAN  ONE 
CHOICE  AND  1 
CHOOSE  TO  BE 
WHAT  I  AM"- 
JAMES  DEAN 


MAY  U  LIVE  2  SEE  THE  DAWN 


ROMANY 
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T  from  H  block  to  springbok  It  must  be  love 


drtim  ii  alNiys  the  same 

ImtRad  of  going  home,   I  go  to  the  neighbors'. 

I  ring  the  bell,  but  no  one  answers. 

The  door's  open,  so  1...   go  inside. 

I'm  looking  for  the  people,  but  no  one  teems  to  be 

there. 
And  then  1  hear  the  shower  running. 
So  I...  go  upstairs  to  see  what's  what. 
And  then   1  see  her...   this...   girl,   this  incredLble 

girl 
And  what  she's  doing  there,   I  don't  know,   'cause 

she  doesn't  live  there. 
It's  a  dream,   so  I  go  with  it. 

"Mho's  there,"  she  says. 

"Joel  ,  "  I  say  > 

" What  are  you  doing  here?" 


I  don't  know  what  I'm  doing  Umr e .    What  are 


ycai-ji  doing  here*"1 
"I'm  taking  a  shower,"  she  says. 
Ind  then  I  give  heri 


boar  d  s . 
I'm  over  three  hours  late. 

I've  got  two  minutes  to  take  the  entire  test 
I  realize...  I've  just  made  a  grave  mistake. 
I'll  never  get  to  college. 

M  v.  >     i    _         .     •         .     ,  .    ,    i-.  «.  ,-i 


My     life     is    rut  ned 
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LEONIE  GARRIGUES 
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KATIIE 
CLARK 


"  We  can  always  live  memories 
over  again."  R.S.-D.C. 

C.S.h.-  B.L. -never  for^' 
the  great  times .. .N. H. -' 82 

•84-B.F. ,P.H. ,M.W. ,D.Y. , 

.  ,C.L.  ,J.H.  .J.F.  .  .CSN. 

Wolfeboro,  double-skiing. 
i s  ' 83, P. S. . . Santorini . 
Gille  and  Craig-Summer ' 84 . 
K  .  P.  -Miiiv  i'  n  ,  see  you-  '  85  . 
x-mas  '83-J.D.  "duck", 
earings ...B.G.,E.N.,M.S., 
earpiercing ."Soldiers 
taking  orders  because  we 
must  defend  the  borders  of 
(Mir  nat  i  on  .  .  .  "Yaz  .  I'll 
miss  you-  M. J . B . , Jenny-Joe , 
EmBem ,  Droid  ,  S-M-J  ,  Beep  '  s 
fries,  &  Al ' s . .  . Sushi -Nippon . 

"700$  or  B.B.Q.".  .  .D.K. 
j  n spired , R . W. ,  special thanks - 
E .  I) . 

"We  hope  for  tomorrow 

when  today  is  done . "R. S . -D. C . 

"these  momments  can  save  me 
a  life  time. "D.K. 
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DON'T  MISS  THAT  PARTY  TRAIN! 
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I  WEAR  A  PAIR  OF  JEANS  ONE  DAY,  AN  ANTHONY  PRICE  SUIT  THE  NEXT- 
.   TOMORROW  A  STUDDED  LOINCLOTH" 

—SIMON  LcBON 
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SHEILA  YATES 
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ftW+Wose  Tweimev-i'Vs  will  fee  \o*¥  i  a 
+  iV\*,like  tears  irv  rair\".  -  R  ,  g>. 
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JAMES  WHIT  TEN 
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REBECCA 


LISA 
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EMIKO  SEKINO 


IF  MUSIC  IS  THE  FOOD  OF  LIFE, 
THEN  SING  ON,  SING  ON,  SING  ON. 


-THOMAS  D'URFREY 


40 


is  thy  hour  u 
t  h  y  f  r  ee  f  1  i  g  h  t  into  t  h  B  wor  d  I  ess 
way  -f  ram    book s ,  away  f  r om  art, 
t  h  E  d  a  y  era  s  e  d  ,  t  h  e  1  e  s  s  o  n  done, 
hee  -fully  -forth  emergi  ng,  si  1  ent , 
g  a  z  :L  n  g  ,  p  o  n  d  e  rin  g  t  h  e  the  m  e  s  t  h  o  u 

1 ovest    best, 
•i  n  I -i  f-  .  <=:.  1  pa  p>  n  .  i  "I  pst-h.  Anri     t  h  p>    '=;  f  ar?. 
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I  SENT  OFF  A  LETTER  WITH  A  WORD  TO  THE  WISE.  .  . 
THEY  SENT  IT  BACK  WITH  THE  SPELLING  CORRECTED. 


SOMETIMES  I  WONDER  ABOUT  THE  CREATOR  OF  THE 
UNIVERSE. 


•M.A. 


K.V. 


EVAN  HUNT 
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ANGELIQUE  MARIA  NEUMANN-PEREA 
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KAREN  ANN  YORN 
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JTSDS 


TO  ERR   IS   HUMAH, 
BUT  TO  REALLY  FOUL 
THINGS  UP  TAKES  A 
COMPUTER. 

MURPHY'S  LAWS  ON  TECHNOLOGY 
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RODERICK  WYLLIE 
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running  you  can  do,  to  keep 
i      to  get  somewhere  else, 

U  as  -fast  as  that.  "  V 

Lewis    Carroll 
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Another  wild  oart\ 


i-t=tr  lv  a<_  jonrr  s  nouse 
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JEFF  BROWN 
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KENDRA 
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ClicheReggae, twoA.M. termpapers 

^"Why  are  we  all  dying  to  live  ff 

i-4  when  we're  just  living  to  die?" 
o  Edgar  Winter 

3 


P " I  don't  wanna  wait  anymore" 
zr  The  Tubes 


"Most  vagabonds  I  know  don't  ever 
want  to  find  the  culprit  that 
remains  the  object  of  their  long 
relentless  quest,    the  obsession's 
in  the  searching  and  not  the 
aprehending .  " 

Foreign  Affair  by 

Manhattan  Transfer 


cn 
fl> 

c 
pj 

H- 

rt 

<-< 

03 
CX 

muscle 


I ' 11  miss   you   all !!!!!! h 

"Directing  motive  the  end™ 
and  aim  of  capitalist 
production,    is  to 
extract  the  greatest 
possible  ammount  of 
surplus-value,   ana 
consequently  td  exploit 
labor-power  to  the 
greatest  possible 
extent" 

pari  Marx 


Haipht    street   Sat.    3a. m, 


ex 

ctj 
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en 
cu 

>^"There ' s  gotta  be  some- 
■^   thing  better  than  this. 
*j   Hey  big  spender! !!!!! ! 
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en  J/  mz/  friends  could  see 
me  now!!!" 

Neil  Simon's 

Sweet  Charity 
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spasms , 

&  "Times  have  changed 
o  and  we  've  often 
jjf  rewound  the  clock" 
cn   Anything  Goes 


§  "Sitting  on  the 

floor  and  talking 
^  ttZ  dawn,   candles 
2  and  confidences" 
Love  Song  from 

Pippin 


The 


_   "J  am  comfortably  numb" 
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ccj 
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Pink  Floyd 


^"Remember  the  Angel  Rafael  and  do  eg 


private  water  hole   at   senior   re trea~_ ,  Agent   Orange 
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that  which  is  good" 

Arthur  Miller's 

The  Crucible 


Jjvjjrvh^-^ 


(Tom  F%ne)  t, 
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Shubert,  Vivaldi  and  Gibbons 
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BARRY  GLICKMAN 


"IF  YOU  DON'T  OPEN  YOUR  MOUTH, 
YOU  CAN'T  PUT  YOUR  FOOT  IN  IT." 

-AUSTIN  O'MALLY 
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EDWARD 
WHEELS 
RAUL 
CANAPARY 
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SARAH  NORTON 


56 


JOANNA  DAVIS 
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MARVIN  TAM 


street  corners 

one-way  streets 

the  cruising  vessel  (formerly  T.P.M) 

Moronic  Television 

THE  mainframe  (Gee,  Pretty  Awesome) 
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PETER  YOLLES 
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MELANIE  SCARDINA 


60 


Al.ONA  KAGAN 
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%^ 


JACK  KOFMAN 
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ROBERT  SMIK 
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JACOB  MICHAELS 


IN  MEMORIUM:  THE  LICK-WILMERDING 
CROSS-COUNTRY  TEAM. 
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CLIFF"    NG 
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SEAN  VISSER 


67 


N, 


WHOOPS  YOU  REALLY  GONE 
AND  DONE  IT  NOW 
A  BEAUTIFUL  RELATIONSHIP 
HAS  ENDED  ARE  YOU  SORRY 
I  THINK  ITS  TIME  FOR 
YOU  TO  TAKE  A  BOW 
YOU'VE  FOUND  YOURSELF 
SOMEBODY  ELSE 

SO  YOU  DON'T  HAVE  TO  WORRY!! 
—  BAD  MANNERS 


MARC  SCHNEIDMAN 
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SCOTT  HARRIS 
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AND   NOW,    FOR    YOUR    READING    PLEASURE,   A 
POEM  DEPICTING  THE  CHARACTER  OF  AN  AVER- 
AGE A. P.  PASCAL  STUDENT  (PASCIE): 
"WE  PASCIES  ARE  A  HAIRY  FOLK 
WHO  LIKE  TO  EAT  UNTIL  WE  CHOKE. 
LOVING  ALL  LIKE  FRIEND  AND  BROTHER, 
AND  HARDLY  EVER  EAT  EACH  OTHER. 

EVER  HUNGRY,  EVER  THIRSTING, 
NEVER  STOP  TILL  BELLY'S  BURSTING. 
CHEWING  CHOP  AND  PORK  AND  MUTTONS, 
A  MERRY  BUNCH  OF  BORING  GLUTTONS. 

PASCIES  GATHER  ROUND  THE  TABLE, 

EAT  AS  MUCH  AS  YOU  ARE  ABLE. 

GORGE  YOURSELVES  FROM  MOON  TILL  NOON 

(DONT  FORGET  YOUR  PLATE  AND  SPOON). 

ANYTHING  EDIBLE,  WE'VE  GOT  DIBS  ON, 
AND  HOPE  WE  ALL  DIE  WITH  OUR  BIBS  ON. 
EVER  GAY,  WELL  NEVER  GROW  UP, 
COME!  AND  SING  AND  PLAY  AND  THROW-UP! 
(INSPIRED  BY  BORED  OF  THE  RINGS) 


***$!  iTfeAPqiKECARfl 


PRE-PUBESCENT  PISTON  PUSHER:  "WANNA  DRAG?" 
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WHO  IS  THIS  LITTLE  KID  ANYWAY?? 


DAVID  MEANEY 
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KV  RA3?£ A^>  *^  ***  AS  iOok)d^ 

0*3  A  CMAEL  \S  LIKE  SUAPPlWb-T^A^lWCr 

V^WGGL-SOIO  A  HAttxEy.  .   .   .*  KOTHiv^r 

^IttfcrS  AS  T^uE  AS  SlUFfOC^TflF 
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nsT«AT  CAT  CH  -21   1 S»  *»oMg  CfcTCH" 
-JOSEPH  HEU-e.* 


♦  OEHib-HT 

ove* 


O  C>n/t  DOfjVDo  »T  OR.  DOUT  DO  tT  ? 

uMU  W,tx\  w\o-\-V <x\V^x  H  i  *>  one.  o^*^- 

V\*.ve_  ^ot<r  -b-^e^  ...    .   . 
\jGtf ER.E  AVA  X  1    GLAZ.%ED  Do  -  KJUTS, 

**AKjT>  Don't  PotL(rBTT,rtOc.B  "feooic^uou. 
UMOVjOjTHE  o^-S^oa  tOEVfcfc  Look.  AT"    "erf*  MBHD* 


ooice, 
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YEARBOOK  STAFF   85 


WHAT  A  FEELING! 


FROM  LEFT  TO  RIGHT:  ALEX  STUDER  (PROOFREADER  AT  LARGE).  FRED  McCREA  (HOYT  THE  EDITOR),  JULIET 
"TOE-JAM"  JAMSHEED  (THE  TYPIST,  THE  BACKBONE),  ANGELIQUE  PEREA  (BEWARE!  PROOFREADER  ON 
GUARD),  LESLIE  SPICER  (LIBERATED  PROOFREADER),  GARO  ELDEMIR  (THE  UN-EDITED  EDITOR),  ROLF  PENN 
(THE  PEN  IS  MIGHTIER  THAN  THE  STAFF). 
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£'rirntific  J&rarriran. 


[February  25,  1$ 


UMBROKARIA 

The  idea  of  projecting  the  shadows  of  different 
jert?  among  others,  the  bonds)  upona  plane  surfa 


OUlti 


.;,, 


a*>ign   u   da 
classic    figures,    Bach    a*,    the 
1  ,  swan,  negro,  etc.,  that 

n.i, .  sen  ed  to  amuse  children 
in  the  evening  since  tune  im- 
uiemorial. 
Within  s  fe«    fears,  these 

show  bow  the  play  oJ  shad- 
ows hu~  now  become  a  true 
art  Instead  ol  h  simple  diver- 
sion The  Italian  painter 
Catnpj  was  one  of  the  first 
who  thought  ol  adding  new 
r,  pes  to  the  collection  of  fig- 
ures capabh  ol  being  mads 
h  li  ch<  shadovi  ol  thi  hands 
i  sed  ainusing  form*  of 

animal*  thai  delighted  the 
school  children  before  whom 
b>  loved  toeibibil  them  Hi* 
imitator,  frizze,  imported  the 
nascent  an  into  Belgium  and 
it  was  in  1  bis  lal lei  country 
thai  our  countryman  Tre 
go  bit  knov  ■  Igi  of  it. 
Trewey  waa  nol  long  in  dis- 
covering  1  1 1  a  t   ambromania 


finger/that  Is  isolated,  the  fore,  ring,  and  middle  fingers  I  screen    but    can    also   give   them    motion    ami    life 
resting  against  each  other;  then  it  is  the  separation  of !  The  swan    smoothing  iu>  plumage,   the    bird    taking 
use  !*  j  the  fingers  Into  two  group*,   the  little  finger  against  j  thebt,  the  cat  making  Its  toilet,  the  tight  rope  dancer 
pi  to  j  the  ring  finger,  and  the  middle  against  the  fore  finger.  ■  who,  after  sabrfilttg  the  public,   rnbs  chalk  on  her  feet 
and  j  the  Latter  and  tbe  ring  finger  making  as  wide  an  angle  |  before  walking  on  to  the  rope,  are  true  wonders,  am!  it 

i*  hard  to  believe  that  these 
perfectly  accurate  profile*  are 
obtained  solely  bj  meant  of 
the  shadow  of  the  hands  The 
arti(*t  hah  thus  far  devised 
m<.re    than    :iuo  figures,  and 


end  II 


hi 


1  t<i 


instead  of  reproducing  a 
large  number  of  the«  w« 
have  thought  it  would  be 
better  to  devote  ourselves  to 

the  study  oi  one  in  particu- 
lar, in   order  to   Initiate  our 

readers    the     more     perfecl !  v 

into  the  art  of  uuibruiuauia 
Let  us,  for  example,  ink.  u,, 
dog  s  head  represented  in  Fig 
1  [No.  1).  Theearsare  erect 
the  snout  ie-  thrust  forward, 
and  we  conjecture  that  the 
annua!     has     ju-t    wented    u 

choice  t»tt.  In  fact,  he  \» 
■napping  at  it.  and  K o  ! 
*.bow8  as  the  efforn.  that  he 
brinaking  toswsJlo*  Ins  prey, 
■which  is  represented  by  the 
angle  of  the  bent  forefingi  i 
that  move*  In  the  mouth 
After    st  ron  g    efforts,    His 


tbe  for*-  and    little   fingers  re 

ru::  !n  extended. 

The  third  exercise  consists 
in  bending  solely  the  two  last 
joint-  of  the  fore  and  little 
fingers,  « hile  'he  ring  and 
mid  E<  fingers  are  bent  in- 
wardly In  this  position,  if 
ardly, 
it    will    1m-    found     that    the 

Shadow  made  hy  tins,  profile 
on  the  wall  will  form  the  head 
ol  a  cat 

The  fourth  exercise  consists 

in  leaving  the  two  last  joints 
ol  tbe  first  and  little  fingt  rs 
bent,  and  in  extending  t 
middle  and  ring  finger*,  After- 
ward follow  exercises  in  sepa- 
rating the  fingers  from  each 
other  !>\  opening  them  in  the 
direction  of  the  width  of  the 
hand.     First,   it   it  the  little 


Fig.  1.-BHAD0WS    OF    A    DOG    SWALLOWING    A    PIECE    OF    MEAT. 


result  There  are  signs  by 
which  such  dexterit)  i-  recog 
nixed,  and  an  attentive  ex- 
animation  of  Trewe)  ■  hand 

has  enabled  ub  to  verity  the 
law,    laid    down     by    Mr     }l 

Etienne  upon  the  native  per 

fectionof  the  senses     Thirty- 

-b    have 

permitted     Mr,     Ktiei.ne.    who 

has  been  continuous!}  in  con- 
tact, in  shops,  with  B*  ba 
watch  makers-  appreni  if***, 
experienced     workmen,     and 

artists  even,  to  find  a  certain 
criterion  by  which  to  judge 
of  aptitudes  in  different 
trades  and  several  prufes 
■tons, 
A  young  Frenchman  who. 

after  reverses  of  fortune,  wa* 


Fig    2.    THE    flSHESMAK, 


Fig    5     THE    PREACHER    IH    THE    PVLPIT. 


Fig.  8-FlfiHT  BETWXEN  A  IANITRES3  AND  TENANT 
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FIRST  ANNUAL  SENIOR  RETREAT  SEPTEMBER  21-23 
MOUNTAIN  HOME  RANCH,  CALISTOGA,  CALIFORNIA 


77 


FROM  TOP,  LEFT  TO  RIGHT:  NATASHA  ZASLOVE.  BLAKE  WHITMONT,  PAUL  GRAF,  DAN 
FIELD,  ALEX  STUDER,  PHIL  GALANTE,  JAMAL  WALKER,  ROW  2:  STACEY  MAYER,  RAMONA 
BURNELL,  LISACHEW, SUSAN  FELKER,  LESLIE  SPICER,  REBECCA  FIELD,  JENNIFER  SCOBLE, 
ANNA  WHITCHER,  ROW  3:  CHRISTINE  CASEY,  SUZANNE  TELLES,  CINDY  WONG,  LISA 
BORAH,  CAROLYN  HOLM,  CYBELE  HIJAR,  REBECCA  TOON,  ROW  4:  ELLEN  WILL,  CHRISTINE 
LYNCH,  CHIARA  CALANCHINI,  VANESSA  de  HARVEN,  BONNIE  JUE,  ANGEL  MORTEL,  RO- 
BYN  LUTZ.  NOT  PICTURED:  MAURA  BAIRLEY,  JASON  KORDELOS.  INSTUMENTALISTS:  KA- 
TIE CLARK,  SARAH  BOUSHEY,  EMIKO  SEKINO. 


THE  MADRIGAL  SINGERS 


KATHERINE  HEATER,  SARAH  BOUSHEY,  ILANA  TRUMBULL 
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%    *i 

ONE  SINGULAR  SENSATION 


i 
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TOTO,  I  DON'T  THINK  WERE  IN  KANSAS  ANYMORE 


80 


ifl'iig  B  M     !!!ffl 


Willi!!/      I'fRf 


LITERARY  CLUB  -  FROM  LEFT  TO  RIGHT,  TOP  ROW:  STEVE  NICHOLSON,  ERIK  DREHER,  ROD 
WYLLIE,  LISA  PAGAN,  JULIE  HOLZKNECHT,  SEAN  RIORDAN,  ETHAN  NOSOWSKY,  MALCOLM 
DUNNE,  JORDAN  WINER,  BOTTOM:  AMY  WYLER,  JEANNE  BELL,  PAIGE  RAUSSER,  GRETCHEN 
JOHNSON,  KARL  MAYER,  SEAN   BLACKMAN 


'./S/e4 


CASA  DE  FAS  MADRES  FOOD  DRIVE  WINNERS        CLASS  OF  86 


81 


the  teas 
Zoolofr  The    i 

taken 

»p  and  down 
group.    Here  we  sec  a  whole 


375 


jtoexp  ins  never  in  tot*]  i 

ht  as  af  miJii 
' a  bright  glow  of  light  cerroond1 
I     A  practical  test  was  r»»de.    A  thiek,  I 


s&mctem,  be  tells  the  elaracters,  and  interprets 
What  might  be  termed  a"cru«iai  ten"  of 
MM  given  tbe  BtrtM  reporter. 
it  I     Mr.  Hsoririekeon   further  said  :  ••  I'm   a  very  (food 
;v«r  tbe    iee  swiftly, 
ry  crack  aud  rough 
The  faster 
tbat  1 
something.    It  i»  light  to 


(acting  artiele 
Archite<  Present 

hat  of  Fifty  i'ears  Ago,"  give* 

i  most  not  Corj^-t  the  very  erode  oonstrneiion  of 
!  railroads.  First  the  wood  stringer  wit!-,  iron  strap 
|  rails,  B  known  as  the  '  snake  head '  rail. 

On  these  rails  the  engines  were  constroeted  to  run  with- 
eovers  of  any  kind  to  protect  the  en 
j  trineer  or  fireman.    They  used  to  stand  on  the  open 
platform,  exposed  to  the  severity  of  the  weather  and 


the  long-legged  fellows    wh 

ryiog  position. 

for  givii 

Bating  his  angi 


»en  related  showing 

senses 

can  be  sa. 


Mr.  H 

years  >■ 

He  wa 

less,*'  somewhat  in  explar 


will  prove  t!  on  :  Tali 

.«om,  one  that  I  have  sever  bee 
"t  about,  and  no  matter  h 
can  tell  yon  the  dimens 
dose!} 

He  then  related  that  \k 
walked  from  "Union  Sqo&re  to  afriond;s  bouse  or 
reets  a  long  distance,  with  sen 

when  7  oau 

;  shorthand,  and  a* 

come  an  e 

write  n 

like  bating  the  time  for  a  ehoi. 


I  think,  tbat  I  was 

rid  general  so- 

the  Boston  Ar  Albany  UailKxid  to  see  if 

■>n  at  least  to 

■r  and  fireman,  and  have  it 

\i  to  make  the  usees- 

motion  of  the 

country. 

:    there  has 

it  w«s  almost 

was    tomsdiately    adopted 

Had   I    had    forethought 

wenred  a  patens  (  prob- 

tave  been  called  upon  to  prepare  this 

>«  insofar 

if  these 

I  by  the 

::«d  so  strongly 

ies  and  practise 


Mr.  Qeorge  well  kno< 

contain 

■jpecimens,  one  third  of  which  are  oi 
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LEFT  TO  RIGHT  TOP:  AUDREY  ROSENTHAL,  LANSE  LONG,  REBECCA  FIELD,  CHANDRA  GHOSH, 
EM1KO  SEKINO,  JULIE  MALORK,  MIDDLE:  DERICE  SEID,  CONSTANTINE  GILLESPIE,  BEN  KLAU, 
KAREN  GOODMAN,. I AQU IN  HASKELL,  LINDA  SH INN,  JESSICA  MACDERMID  BOTTOM:  ANN  MAI- 
SEL  (ADVISOR).  NOAH  POSTYN  (ABSENT) 


LEFT  TO  RIGHT:  LUCY  KYNE,  JEFFREY  TUCKER,  KIMBERLY  WONG,  ELLA  TIDEMAN,  HEMAN 
CHOW,  LISA  PAGAN,  CHRISTINE  SMITH  (ADVISOR),  ATHAR  KHALIQ.  JULIE  HOLSTEIN.  JACK 
HOUNG,  PAUL  GRAF,  ALAN  DENSON. 
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FROM  LEFT:  ETHAN  NOSOWSKY,  GREG  NELSON  (ADVISOR),  FRED  McCREA,  ALEXAN- 
DRA SCHULTHEIS,  DAVID  JOHNSON,  MARC  SCHNEIDMAN,  KAREN  YORN  ERIK 
DREHER,  JOANNA  DAVIS.SHIRIM  NOTHENBERG,  BARRY  GLICKMAN,  PIA  McDONALD 
(ABSENT). 


CLOCKWISE:  ETHAN  CUTTS,  JENNIFER  GUITTARD,  CHI ARA  CALANCH INI,  STACEY  MAYER,  CHRIS- 
TINE CASEY,  AMY  BOHLEN,  ELEANOR  McBRIDE  (ADVISOR),  LISA  CHEW,  EDWARD  CANAPARY, 
REUBEN  JACOBSON,  TOM  ALLEN,  ABSENT:  JASON  DEWEES,  ANGELIQUE  PEREA,  SEAN  VISSER. 
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TOP:    ROBERT    SMIK,    JACK     KOFMAN,    SHAM 
AHERN,  MIDDLE:  PETER  STONE.  KARL  MAYER, 
JACK     LaPEDlS,     BRIAN     SCHILLER     BOTTOM: 
DOUG   SILVERSTEIN,  SARAH    McCREA,   ANGEI 
MORTEL,  ROMANY  HALL.  DON  TAYLOR  (ADVI- 
SOR). 


■*      r^> 


CLOCKWISE  FROM  BOTTOM:  DAVID  KNOWLES,  DAVID  FA- 
LIK,  KIRSTEN  PADGETT.  SEAN  BLACKMAN,  RODERICK 
WYLLIE,  KARL  TEDE,  RAD  HALL,  PETER  GRIMES,  GIA 
PHUONG,  BLAKE  WHITMONT,  GEORGIANA  OSIPOVA  (AD- 
VISOR) CHRISTINA  LYNCH. 
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FROM  LEFT:  ANTHONY  GRANT,  LORILYN  SEID,  SEAN  RIORDAN,  ELIZABETH  CORNELL  (ADVI- 
SOR), JILL  MINKUS,  JEFF  HALL,  BRIANA  VISSER,  NAVDEEP  GILL,  JESSICA  GRIMES,  TERESA 
STRASSER,  KAITANA  HAWKINS,  ADAM  GASNER  (ABSENT),  ERIC  MARTON. 


BACK  FROM  LEFT:  DANIEL  FIELD,  EUGENE  LEE,  ERICH  STRATMANN,  JAIME  THURSTON,  KRIS- 
TINE  DOUGHERTY,  KATHERINE  HEATER,  ELEANOR  BURKE  (ADVISOR),  FRONT  FROM  LEFT: 
LAURA  WALD,  WELLESLEY  ROGERS,  RACHEL  WARD,  ELLEN  WILL,  DEIRDRE  VISSER 
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CLOCKWISE:  CLIFTON  NG,  RON  CZISKA,  JAMES  WHITTEN,  SARAH  NORTON,  JASON  KORDELOS, 
JENNIFER  LEMPERT,  LYLA  MAX,  MARTIN  PLACK,  WILLIAM  CHUCHWAR  (ADVISOR),  KEN  OS- 
TRAT 


LEFT  TO  RIGHT:  MARY  WALSH,  ELIZABETH  MERCHANT,  CAROLE  SUNG,  TRACY  NAGLE.  JASON 
CURTICE,  MARK  FUJIWARA,  JAMES  CUTTS,  ERIC  SPROSS,  LOUIS  GRIM,  ED  KRIMEN,  ERIC 
GLASER,  PHILIP  COATES  (ADVISOR) 
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BACK  ROW:  PHILIP  PERA,  ANDRE  BROWN,  WILLIAM  CRAIN,  JOHN  MORALES,  ANTHONY 
PERLISS,  MME.  DONALDS  (ADVISOR)  MIDDLE  ROW:  ALISON  FINNEGAN,  SARAH  BOUSHEY, 
CYBELE  HIJAR,  ANNA  YATROUSSIS,  CYNTHIA  WONG,  FRONT  ROW:  ANNA  WHITCHER, 
DYLAN  MORRISON. 


FROM  LEFT:  EVAN  HUNT,  DANIELLE  HARLEMAN,  MONIKA  ZEMSKY,  CERRAH  MENDELSOHN, 
JEFFGOLDBECK,  DOC  ELLIS  (ADVISOR),  JEFF  BROWN,  SUSAN  FELKER,  ERIK  BLEYLE,  MARILYN  S. 
LUZZIO,  CATHERINE  CLARK,  LESLIE  COMBS,  PETER  YOLLES,  DIMITRI  KATZ. 
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LEFT  TO  RIGHT:  JUSTINE  TIDEMAN,  MATTHEW  LORINCZ,  NEIL  TALBOT,  JACOB  MICHAELS, 
DAVID  SCHWARZBACH,  TONY  STRINGER,  ILANA  TRUMBLE,  MARVIN  TAM,  MICHAEL  CUTLER, 
JULIANA  GALLIN,  RAY  MARCHESE  (ADVISOR),  JULIE  WOLFE,  JOANNA  DAVIS. 


LEFT  TO  RIGHT: 
HYMAN.  MARTI 
LINDA  DETJEN. 


KATHERINF JARRFTT  (ADVISOR),  MARK  LOVEJOY.  ERIC  YOUNG,  .11  I  I 
N  McCOY,  JAMES  MITCHELL,  NICOLE  LEVINE,  JACQUELYN  BRODSKY. 
JULIA  DALLMAN. 
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PEER  COUNSELING 

TOP  ROW:  MARCAIL  McELHATTEN,  JEN- 
NIFER SCOBLE,  SAMANTHA  YATES, 
APRIL  KENT,  BLAKE  RESPINI  (COUN- 
SELOR)SECOND  ROW:  MATTSEGAL,  ELI- 
ZABETH REVELL,  STEPHANIE  SNOW. 
LISA  BORAH,  MAUREEN  POPPERS 
(COUNSELOR)  THIRD  ROW:  BRONWYN 
SHIELDS,  JENNIFER  DUNN,  ROBYN 
LUTZ 


LEFT  TO  RIGHT:  KENDRA  KURIHARA, 
GARO  ELDEMIR,  JOHN  KIRK,  MALCOLM 
DUNNE,  RAMONA  BURNELL,  DR.  RALPH 
FORSYTHE  (ADVISOR),  SCOTT  HARRIS, 
JOCELIZA  GONZAGA,  DEANNE  FRANK 
ABSENT:  SHARIN  DINWIDDLE-MARIN 
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MORGAN  WHITMONT,  GARY  CHAVEZ,  CARY  CORDOVA,  TINA  FELCH,  ANDREW  LIE,  JES- 
SICA COHEN,  JOANNE  FONG,  KAY  FRANCHESCI  (ADVISOR),  TODD  FILLEY,  KIMBERLY 
FULGHUM,  ADAM  FRANKEL,  BELLA  DOSHI,  INNA  GORODETSKY. 


CHRISTINE  TAM,  REBECCA  TOON,  DANIEL  CASEY,  SARA  SIEBEL.  JONATHAN  YOLLES, 
CHRIS  HARTLEY,  OLEG  OSIPOIF  (ADVISOR),  LAUREL  THOMPSON,  VANESSA  de  HARVEN, 
JODIE  STEINER,  NIEL  LAWRY.  BECKY  SILVERMAN. 
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LEFT:  BACK  FROM  LEFT:  ANGELE  PASTORE  (ADVISOR),  ARTHUR  ELLIS,  SUZANNE  TELLES,  DA- 
VID MEANEY,  ALONA  KAGAN,  COURTENAY  GARCIA,  DANIELLE  LACAMPAGNE  FRONT:  JULIE 
HOLZKNECHT,  MIKE  WEBB,  CHRIS  YATES. 


LEFT:  MIKE  ZWERIN,  DAVID  BRANNER,  MICHEL  BLACK,  AMY  BENTON,  LISETTE  BAHA- 
MONDES,  MAURA  BAIRLEY,  DAY  ALEXANDER,  MAX  KLASSEN,  STUART  HAYNES  (ADVISOR), 
MELVIN   BACON,  SARAH  ARMSTRONG  (ABSENT). 
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FROM  LEFT  TO  RIGHT:  JARFD  BROWN,  CAROLYN  HOLM,  MICHELLE  TONG,  ALAN  ARONOFF. 
GRANT  HOUGH,  BONNIE  JUE,  ALEX  HOCHMAN,  JUSTIN  GROVER,  CONNIE  JOHNSON,  STEVE 
SIMON  (ADVISOR),  NICOLETTA  KARAM. 


FROM  LEFT  TO  RIGHT:  DON  SEWARD,  LESLIE  SPICER,  LEONIE  GARRIGUES.  SUSANNA  KHA- 
VUI  ,  JACKIE  LLOYD,  BRIAN  GONZALEZ,  JASON  WADE,  ROBERT  HART,  TODD  ANDERSON, 
MARINO  SICHI  (ADVISOR),  NINA  WOODFORD,  RANDY  GEUY  (ABSENT). 
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CLOCKWISE  FROM  LEFT  TO  RIGHT:  CHRISTOPHER  MOY,  AARA  AMID1-NOURI,  TRINA  ZERGA, 
SAM  YOUNG,  JASON  TEPLITSKY,  ORCA  (MARY  KAY)  JANIAK,  GRETCHEN  JOHNSON,  JOEL  WEISS 
(ADVISOR),  JASON  GULLION,  ARIELA  FREED,  WALLY  MacDERMID,  RUDY  WILSON,  SHANDOR 
SZENTKUTI. 


FROM  LEFT:  CHRIS  KENT,  JAMAL  WALKER,  EMILIE  CLARK,  GORDON  SZETO,  DAVIS  KARREN, 
JEANE  BELL,  NICOLE  LeBORDE,  NANCY  STEELE  (ADVISOR),  EMILY  MARSH,  PANDORA  BEDNAR, 
DAVID  BROWN. 
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FROM  LEFT  TO  RIGHT:  UTE  von  DOYEN  (ADVISOR),  PAIGE  RAUSSER,  MELANIE  SCAR- 
D1NA,  KEITH  MUELLER,  MATHIAS  CLASEN,  GERTRUDE  JAMSMASH,  ADINA  CARTER, 
ALEX  STUDER,  PAUL  KINGSBURY,  SCOTT  FRANK  (ABSENT),  EUGENE  O'BRIEN  (AB- 
SENT) 


LEFT  TO  RIGHT:  RICHARD  HOUNG,  GEORGE  TYROGALAS  (ADVISOR).  PHILIP  GALANTE,  MO- 
HAMMED Bll.AL.  NATASHA  ZASLOVE,  MORGAN  ROBERTSON.  ROGER  CHALLENDER.  KIRSTEN 
MAYER,  STEPHEN   HAAS,  JENNIFER  KIRBY,  YUMIKO  SEKINO,  AMY  CARLSON.  PATRICIA  NGO. 
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ABSENTEES 


SCOTT  FRANK,  ANGELIQUE  PEREA,  ADAM  GASNER,  ROBIN  COWEN.JORDAN  WINER. 


SHARINE  DINWIDDLE-MARIN,  BEN  LORVAN,  SARAH  ARMSTRONG,  RANDY  GEUY. 


*.^  ■*■>■*•.»•■  ■-.--•"■'    *;-' 


SEAN  VISSER,  AMY  WYLER,  JASON  DEWEES,  EUGENE  O'BRIEN,  SUSAN  ELLIS. 
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THANK  YOU  MR.  AND  MRS.  VULJAN 


OXFAM  LUNCH  RON      1984 
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A    SINGHALESE    TACHT. 

Id  these  days  of  yachting  we  have  thought  it  might 
be  oi  interest  to  our  readers  to  see  what  sort  of  a  yacht 
they  sometimes  U6e  in  Ceylon. 

The  fiehermeu  (who  form  a  caste  of  their  own)  in 


they  are  generally   out   for   hours  during   the   heat  of    rapid  pace  under  the  freshening  gal*.     It  is  rather  ex- 
the  day.     The   boats  have  in   themselves  no  stability,  I  citing  work  when,  ainid  the  green   roller*  on  the  bar, 
having  only  about   8  inches  beam,  and  are  kept  from    naught  of  the  land  can  be  seen  in  dipping  save  the  torn 
capsizing   by  an  outrigger.     In  the  event  of  a  heavy    of  the  cocoa  nuts  that   fringe  the  chore      'I  h 
squall,  when   the   outrigger  lb  not  sufficient   for  the  |  haleae  tUhiitg  boat  ha*-  a  graceful  motion,  but  it  is  best 


■  ■■Mi 


A    CEYLON    SURF    BOAT. 


Ceylon  lead  a  somewhat  hazardous  existence.  They 
frequently  run  great  risks  when  the  waves  break 
heavily  over  the  reefs  hy  which  the  island  is  almost 
entirely  surrounded.  That  they  earn  their  bread  by 
the  sweat  of  their  brow  the  enterprising  traveler  will 
be  easily  convinced  of  if  he  is  rash  enough  to  accom- 
pany  Singhalese  fishermen    on  one  of  their   trips,  as 


preservation  of  stability,  one  of  the  crew  acts  as  shift-  I  admired  from  ttrrafirma.  He  who  takes  a  trip  in  one 
ing  ballast,  and  perches  himself  on  the  outrigger — this  'of  these  craft  invariably  has  a  pensive  feeling  on  re- 
is  called  a  one  man  breeze  A  two  man  breeze  is  turn,  followed  by  complete  prostration,  but  still  it  is 
serious  work.  The  conetrnction  of  these  boats  enables  a  sensation  worth  undergoing  Our  engraving  is  from 
them  to  run  over  the  shallow  reef  water,  and  our  j  a  sketch  by  Colonel  H.  G.  Robley,  commanding 
sketch  shows  the  passage  of  a  river  bar  under  sail,  the  ■  First  Argyle  and  Sutherland  Highlanders — London 
boat  being  rushed  through   the  "white  horses"  at  &\  Graphic. 
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BOYS  CROSS  COUNTRY: 

TOP  ROW:  COACH  BLAKE  RESPINI,  FREDDIE  MCREA,  COURTENAY  GARCIA, 
MARVIN  TAM,  BOTTOM  ROW:  JACOB  MICHAELS,  CLIFTON  NG,  TOM  ALLEN, 
JOHN  KIRK,  DIMITR1  KATZ  (ABSENT) 


GIRLS  CROSS  COUNTRY: 

TOP  ROW:  CONNIE  JOHNSON,  ELIZABETH   MERCHANT,  CHANDRA 

GOSH,  BOTTOM  ROW:  NICOLE  LEVINE,  LORI  SEID,  ELLEN  WILL,  ANN 

YATROUSSIS. 
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VARSITY  SOCCER  TOP:  (COACH)  LEN  RENERY,  PETER  STONE,  PETER  YOLLES,  BARRY  GLICKMAN, 
DAVID  MEANY,  STEPHEN  HAAS,  ROBERT  SMIK,  JACK  KOFMAN,  ANDRE  BROWN,  WATER-BOY  BOT- 
TOM: NOAH  POSTYN,  DAVID  SCHWARZBACH,  EDWARD  CANAPARY,  MIKE  WEBB,  MALCOLM 
DUNNE,  KARL  MAYER,  CHRIS  BAKER,  MIKE  ZWERIN 


*i**~+jM 


^KhA     v.* 
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JUNIOR  VARSITY  SOCCER  TOP:  (COACH)  STEFAN  HANSSON,  MIKE  ZWERIN,  MARK  LOVEJOY,  WAL- 
LY  MACDERMID,  MALCOLM  DUNNE,  BLAKE  WHITMONT,  CONSTANTINE  GILLESPIE,  PAUL  GRAF, 
GROUNDS-KEEPER,  BOTTOM:  CHRIS  HARTLEY,  DAVID  KAREN,  ADAM  FRANKEL,  ALAN  ARONOFF, 
SEAN  RIORDAN,  JOHNNY  YOLLES 
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GIRLS  VARSITY  VOLLEYBALL:  TOP  ROW:  JENNIFER  GUITARD,  KIRSTEN  MAYER,  MARY  KAY 
JANIAK,  KAITANA  HAWKINS,  AMY  BENTON,  BOTTOM  ROW:  MICHELLE  TONG,  ANGEL  MOR- 
TEL,  ROMANY  HALL,  JEANNE  BELL,  JOCELIZA  GONZAGA,  (COACH)  DON  TAYLOR 


GIRLS  JUNIOR  VARSITY  VOLLEYBALL:  FROM  LEFT:  KAY  FRANCHESCI  (COACH),  DENISE 
BRODSKY,  KIMBERLY  FULGHUM,  YUMIKO  SEKINO,  GRETCHEN  JOHNSON,  BRIANA  VISSER, 
NATASHA  ZASLOVE,  DANIELLE  HARLEMAN,  JENNIFER  SCOBLE,  TRACY  NAGLE,  ANNA 
WHITCHER,  WELLESLEY  ROGERS,  DEIRDRE  VISSER. 
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VARSITY  BASKETBALL:  TOP  ROW:  JEFF  BROWN,  SHANE  AHERN,  JACK  LaPEDIS,  BARRY  GLICK- 
MAN,  LANSE  LONG,  BOTTOM:  RONALD  CZISKA,  DAVID  SCHWARZBACH,  MIKE  WEBB,  KARL 
MAYER,  PETER  STONE,  COACH  DON  TAYLOR. 


JUNIOR  VARSITY  BASKETBALL:  FROM  LEFT:  GRANT  HOUGH,  ADAM  FRANKEL,  RICHARD 
HOUNG,  BRIAN  GONZALES,  ED  KRIMEN,  RAD  HALL,  DAVID  BRANNER.  MOHAMMED  BILAL, 
JIM  MITCHELL,  PETER  GRIMES,  TONY  GRANT.  ABSENT:  COACH  MATHEW  RENO. 
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VARSITY  BASKETBALL  FROM  LEFT  TO  RIGHT  TOP:  AMY  WYLER,  JEANNE  BELL,  MICHELLE 
TONG,  DEIRDRE  VISSER,  KIRSTEN  MAYER,  GRETCHEN  JOHNSON,  ROMANY  HALL,  MARY-KAY 
JANIAK,   BRIANA  VISSER,  JESSICA  GRIMES  (MISSING)  CHRISTINE  CASEY  (TOP  CENTER) 


JUNIOR  VARSITY:  FIRST  ROW:  DANIELLE  LACAMPAGNE,  AMY  BENTON,  SECOND 
ROW:  JULIA  DALLMAN,  CHRISTINE  TAM,  LISA  PAGAN,  JODIE  STEINER,  THIRD  ROW: 
COACH  McDUFFY,  MICHELLE  BLACK,  NICOLE  LEVINE,  BOTTOM:  JENNIFER  KIRBY, 
JENNIFER  SCOBLE. 
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THE    LICK    OBSERVATORY 

(Continued  from  first  page.) 

which  rises  above  his  remains  a£  a  fitting  monument 

to  one  of  the  world's  greatest  benefactors  and  philan 

thropists. 

In  administering  their  trust  the  custodians  met  with 
legal  obstacles  and  suits  brought  by  his  relative*. 
These  delayed  the  carrying  out  of  his  plans,  but  eventu- 
ally a  settlement  was  reached  On  June  30,  188;),  the 
corner  stone  of  the  observatory,  to  which  this  article  is 
devoted,  was  laid,  and  to-day  the  work  is  practically 
complete  When  Mount  Hamilton  was  selected  as  the 
site  for  the  Lick  Observatory,  in 
order  to  test  its  atmospheric  con- 
ditions, Professor  S.  W.  Bumham, 
the  discoverer  of  many  double  stars, 
was  invited  to  observe  there  in 
1879,  Owing  to  the  dryness  of  the 
air,  and  its  excellent  quality  for 
astronomical  work,  his  six  inch  tele- 
scope described  many  star6,  cata- 
logued by  Professor  Otto  Struve 
as  double,  into  triple  stars.  Mr. 
Lick  died  in  1876,  and  the  original 
plans  for  the  observatory  were 
determined  by  Captain  Richard  8. 
Floyd,  president  of  the  trustees, 
and  Mr.  T.  E.  Fraser.  superintend- 
ent of  construction,  acting  under 
the  advice  of  Professor  Edward  8. 
Holden,  and  Professor  Simon  New- 
comb,  of  the  Naval  Observatory, 
in  Washington.  Many  noted  as- 
tronomers have  been  interested  in 
the  work,  and  this  will  probably 
be  the  most  famous  observatory  in 
Hie  world.  It  owns  about  1,550 
acres  of  land,  a  portion  of  which 
will  eventually  be  made  into  a 
public  park,  and  the  graded  road 
of  twenty-six  miles  leading  to  the 
summit  of  Mount  Hamilton  from 
San  Jose  may,  perhaps,  become  a 
direct  route  to  the  Yosemite  Valley. 
Since  1880.  when  the  work  was  first 
begun.  7,000  tons  of  rock  and  earth 
have  been  removed  to  level  a  pla- 
teau upon  which  the  buildings 
stand  They  are  constructed  of  solid  masonry,  and 
are  of  simple  but  effective  architecture,  and  include  the 
main  building — 287  feet  long — containing  the  directors' 
and  secretary's  offices,  the  library,  clock  rooms,  etc., 
with  the  large  dome  at  its  southern  end  for  the  large 
telescope,  and  a  smaller  dome  for  the  12  inch  equatorial 
at  the  northwest  corner,  the  meridian  circle  houRe, 
the  transit  house,  the  photographic  laboratory,  and 
several  temporary  wooden  workshops.  The  dwelling 
house  of  the  astronomers.  63  X  60  feet,  stands  below 
the  summit  and  is  connected  with  the  plateau  by  a 
bridge.  The  surrounding  peaks  have  been  named 
from  several  famous  astronomers. 

In  speaking  of  the  outlook  from  Observatory  Peak, 
which  is  4.302  feet  in  height,  Professor  Holden  says 
"It  would  be  diffi- 
cult to  find  in  the 
whole  world  a 
more  magnificent 
view  than  can  be 
had  from  the  sum- 
mit just  before 
sunrise,  on  one  of 
our  August  morn- 
ings. The  eastern 
sky  is  saffron  and 
gold,  with  just  a 
few  thin  horizon- 
tal bars  of  purple 
and  rosy  clouds. 
The  sharp  out- 
lines of  Coperni- 
cus and  Kepler 
are  seen  in  sharp 
profile  against  the 
brilliant  back 
ground.  Orion, 
Procyon,  the 
Twins.  Sinus,  are 
in  the  morning 
sky.  and  Venus  is 
brilliant  and 
sleady  against  the 
stars.  The  in- 
stant  the  sun- 
beams touch  the 
horizon  the  whole 
panorama  of  the 
Sierra  Nevada 
flashes  out,  13  0 
miles  distant. 
Toward  the  south 
and  weBt  the 
beautiful  valley  of 
Santa  CJara   lie*, 


dotted  with  farms  and  vineyards,  and  bordered  to- 
ward the  sea  by  Loiua  Prieta  and  the  Santa  Cruz 
Range.  The  winding  road  to  San  Jose,  which  takes 
twenty  miles  of  twisting  to  accomplish  the  thirteen 
miles  of  air  line,  lies  like  a  dusty  snake  at  your  feet. 
The  Bay  of  San  Francisco  looks  like  a  piece  of  a 
child's  dissecting  map,  and  is  lost  in  the  fogs  near  the 
city.  The  buildings  of  the  city  seem  strangely  placed 
in  the  midst  of  all  the  quiet  beauty  and  the  wild 
strength  of  the  monntains.  Then  you  catch  a  glimpse 
of  the  Pacific  in  the  southwest  and  of  countless  minor 
ranges  of  mountains  and  hills  that  are  scattered  toward 
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every  point  of  the  compass,  while,  if  the  atmosphere  is 
especially  clear,  you  can  plainly  see  to  the  north  Mount 
Shasta,  175  miles  distant." 

The  large  dome,  built  by  the  Union  Iron  Works,  of 
San  Francisco,  is  75  feet  in  diameter  and  its  moving 
parts  weigh  100  tons.  It  revolves  upon  wheels  which 
run  on  hardened  steel  balls.  A  man  merely  pushing 
against  it  can  move  the  entire  dome.  The  nsual 
motive  power  is  obtained  from  a  water  engine  which 
can  rotate  the  dome  360*  in  less  than  9  minutes. 
Its  diameter  changes  l2  inch  in  the  extreme  change  of 
temperature,  and  its  track  is  given  a  smooth  and  oiled 
surface  to  slide  upon.  The  observing  slit  is  9%  feet 
wide,  and  the  pintle  of  the  shutter  is  placed  eccen- 
trically.    A  practical  device  for  carrying  the  observer 
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to  the  eyepiece  of  the  telescope,  which  at  times  is 
far  above  the  bane  of  the  dome,  was  planned  by  Kir 
Howard  (irubb.  of  Dublin.  Tint-  ih  an  elevating  floor 
61J^  feet  in  diameter,  weighing  50,000  pounds,  and  is 
moved  up  and  down  through  a  space  of  H<  feet.  It  is 
highly  probable  that  the  present  system  will  not  be 
snfflciently  powerful  to  raise  the  flooring  rapidly 
enough,  but  in  this  event  the  hydraulic  system  can  be 
altered,  or  steam  or  electricity  substituted.  The  actual 
speed  required  can  only  be  determined  after  a  serie,. 
of  experiments    have  been  made. 

The  dome  for  the  12  inch  equatorial  is  25  feel  wide, 
weighs  8  tons,  and  its  observing 
slit,  which  extends  beyond  thi 
ith,  is  3  feet  wide.  The  meridian 
circle  house  is  43x38  feet.  Its  walk 
are  double,  the  outer  frame  of  gal 
vanized  iron,  the  inner  one  of  Cali- 
fornia redwood.  Between  the 
an  air  space  24  inches  wide,  which 
encircles  the  buildings.  There  is 
also  an  air  space  above  the  ceiling, 
which  communicates  with  the  room 
and  with  the  air  spaces  of  the  walls. 
and  on  the  west  there  is  a  ventilat- 
ing tower  two  stories  in  height, 
which  connects  with  tl>e  room  of 
the  meridian  transit  instrument 
By  these  means  the-temperature  of 
the  building  is  kept  the  same  as 
that  of  the  external  air.  The  transit 
house  adjoining  the  meridian  circle 
bouse  is  built  of  iron,  with  a  wooden 
lining,  and  is  arched  by  a  curved 
shutter,  which  is  controlled  by 
levers,  planned  by  Sir  Howard 
Grubb.  The  photographic  observ- 
atory, north  of  the  transit  hou.-e, 
is  a  small  wooden  building,  with 
brick  foundation.  The  tube  of  the 
photoheliograph  telescope  enters 
this  house,  and  a  brick  pier  sup- 
ports the  photoheliograph.  A  room 
in  the  second  floor  of  the  main 
building  is  also  fitted  for  photo- 
graphy. 

The  large  telescope,  which  em- 
bodies the  expressed  object  of  the 
$700,000  donation,  was  mounted  by  Warner  i  Swasey. 
of  Cleveland.  The  tube  is  nearly  cylindrical,  and  is 
60  feet  in  length.  There  are  three  finders,  6,  4.  and  3 
inches  in  aperture,  and  in  addition  to  these  the  12 
inch  equatorial  can  be  quickly  attached,  as  a  pointer, 
for  photographic  work  if  the  controlled  driving  clock 
does  not  work  satisfactorily.  The  len6  is  36  inch  cleai 
aperture,  being  the  largest  object  glass  in  the  world. 
and  has  a  678  inch  focus.  The  flint  disk  was  obtained 
from  Feil,  in  April,  1882,  and  after  nineteen  failures 
the  crown  glass  disk  was  cast  successfully  in  Septem 
ber,  1885.  The  third  photographic  crown  lens  was  pur- 
chased from  Feil  in  1886,  and  broke  while  in  the  hands 
of  the  Olarks  The  trustees  of  Yale  University  then 
offered  their  27  inch  flint  glass  to  the  Lick  Observa- 
tory, but  this  was 
too  yellow,  and  in 
1887  Mr  Alvan  Q. 
Clark  bought  in 
Paris,  from  Feil. 
the  crown  glass, 
which  is  worked 
into  a  third  lens. 
In  addition  to  its 
magnifying  pow- 
er and  its  perfect 
definition,  i.  <?.. 
neatness,  accur- 
acy, etc.,  this  tele- 
scope has  great 
1  i  g  h  t-  gathering 
power,  and  star> 
may  be  seen  thro 
it  which  are 
30.000  times  faint- 
er than  the  faint- 
est seen  by  the 
naked  e  y  e.  and 
the  moon  will  ai» 
pear  under  the 
same  conditions 
as  if  it  were  seen 
by  the  naked  eye 
at  about  200  miles 
from  the  earth. 

Ii  is  interesting 
to  compare  tin* 
telescope  with  the 
simple  instrument 
made  by  Galileo 
in  1609.  consisting 
of  a  single  leaden 
tnbe  with  a  piano 
convex  lens  at  one 
end  for  an  object 
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glass,  aud  a  plano-concave  lens  at  the  other  end  for  an 
eyepiece,  and  magnifying  three  times  Ever  since 
Galileo's  brilliant  discoveries  with  tbis  "  optick  tube," 
described  by  Milton  in  his  visit  to  Padua,  the  growth 
of  the  telescopy  has  been  of  steady  progress,  in  epite 
of  the  opinion  of  a  coteinporary  professor  of  Galileo  m 
the  University  of  Padua,  who  argued  that  "  things  in- 
visible to  the  naked  eye  are  useless  and  do  not  exist.'' 
In  tracing  its  development  briefly  we  find  that  the  diffi- 
culties in  obtaining  good  glass  led  Newton  to  construct 
a  reflecting  telescope  in  1688,  which  magnified  81* 
times,  the  speculum  or  mirror  being  made  of  an  alloy 
of  copper  and  tin.  Improvements  followed  which  fin- 
ally resulted  in  Hersehel's  finely  constructed  instru- 
ments, in  the  large  six  foot  reflector  in  its  gigantic 
frame,  made  by  Lord  Rosse,  and  in  the  celebrated  re 
Sectors  of  the  present  time.  The  reflecting  continued 
to  supplant  the  refracting  telescope  until  about  1T53, 
when  Dolland,  an  English  optician,  showed  that  lenses 
of  flint  and  crown  glass  could  be  combined  in  such  a 
manner  that  their  dispersive  powers  would  neutralize 
each  other,  and  this  is  the  principle  of  construction  of 
the  achromatic  objective  now  in  use,  consisting  of  an 
outer  double  convex  lens  of  crown  glass  and  an  inner 
len&  nearly  plano-concave  of  flint  glass. 

The  12  inch  refractor,  which  was  originally  made  for 
Dr.  Henry  Draper's  private  observatory  at  Hastings, 
N.  1'.,  by  Alvan  Clark  &  Sous,  is  of  the  finest  construc- 
tion. The  object  glass  of  the  6J£  inch  equatorial  was 
also  made  by  the  Clarks,  and  is  provided  with  a  port- 
able mounting  made  by  Warner  &  Swasey.  The  4  inch 
coiuet  seeker,  made  by  Alvau  Clark  &  Sons,  has  a  focal 
length  of  33  inches.  The  rays  fall  on  a  reflecting  prism, 
and  are  bent  into  a  horizontal  plane  The  eye  of  the 
observer  moving  in  azimuth  while  the  telescope  is  in 
altitude  can  cover  the  whole  sky.  The  motion  is  ef- 
ected  by  turning  a  crank.  This  was  bought  on  Prof. 
Newcoiub's  recommendation. 

The  photoheliograph  is  mounted  south  of  the  transit 
house.  The  transit  instrument  determines  the  axi*  of 
the  photohelic  graph,  and  this  is  also  used  as  a  colli 
mator  for  the  transit.  The  6  inch  Repsold  meridian 
circle  was  delivered  in  1884,  after  having  been  inspected 
by  Profs.  Auwers  and  Krueger,  of  Berlin  Tbedeclino- 
graph  was  made  under  the  supervision  of  Dr.  Johaun 
Palisa,  of  Vienna,  to  fit  either  a  12  inch  or  6  inch  equa- 
torial. The  universal  instrument  made  by  Repsold 
consists  of  a  telescope  containing  a  prism,  into  which 
the  rays  of  light  are  reflected-  Its  aperture  is  215  inch 
The  horizontal  circle  reads  by  two  microscopes  to 
2',  and  the  circles  are  10  inches  in  diameter.  This  is 
a  perfect  geodetic  instrument,  and  together  with  a  6 
inch  equatorial  and  a  chronometer  can  be  easily  packed 
for  astronomical  expeditions.  There  are  several  chrono- 
meters made  by  Negus,  and  a  thermometric  chrono- 
meter by  C.  Frodsham.  The  most  important  of  the 
minor  instruments  are  the  filar  micrometer  for  the  36 
inch  telescope  by  Fauth  &  Co.,  the  duplex  micrometer 
by  Grubb,  and  a  star  spectroscope  made  by  Brashear 
from  designs  of  Mr.  Keeler.  Plans  for  a  large  solar 
spectroscope  are  being  worked  ont  by  Prof.  Holden 
and  Prof.  Langley.  The  other  instruments  are  a 
delicate  sphereometer  by  Fauth  &  Co.;  resistance  coilis; 
galvanometers  ;  a  disk  photometer  ,  spectroscopes  ;  a 
lever  trier  of  refined  construction  ;  and  an  engine  for 
measuring  photographs,  scales,  etc,  made  by  Stack- 
pole  &  Bros.,  from  designs  of  Prof.  Harkness. 

The  meteorological  instruments  are  :  Self-registering 
rain  gauges,  wind  gauges,  barometers,  and  a  number  of 
thermometers.  There  is  a  complete  set  of  apparatus 
for  registering  earthquakes,  provided  by  the  Cam- 
bridge Scientific  Instrument  Co.,  consisting  of  a  hori- 
zontal seismograph  with  clock  and  driving  plate,  the 
clock  being  started  by  an  electric  contact  at  the  begin- 
ning of  a  shock,  and  the  two  rectangular  components 
of  the  horizontal  motion  then  registering  on  a  moving 
plate;  a  vertical  seismograph  to  register  vertical  mo 
tions  on  a  dial  plate  ;  a  duplex  pendulum  seismograph 
to  give  independent  records  on  a  dial  plate,  the  pencil 
beiug  free  to  move  in  any  azimuth;  and  a  chronograph, 


which  is  set  in  motion  at  the  beginning  of  an  earthquake 
and  records  it*  duration  upon  a  clock.  The  staff  of  the 
observatory  cousists  of  Prof.  Edward  S.  Holden,  direc- 
tor and  chief  astronomer;  Samuel  W.  Burnham,  James 
E.  Keeler,  Johu  M.  Schaeberle,  and  Edward  E.  Bar- 
nard, assistant  astronomer*;  &nd  C.  B-  Hill,  secretary, 
librarian,  and  occasional  observer. 

Early  in  1886,  Prof.  Holden  made  contract*  with  the 
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Southern  Pacific  and  other  railroad  companies  for  sup- 
plying time  from  the  observatory  by  automatic  electric 
signals.  This  regular  time  service,  of  which  Mr.  Keeler 
has  charge,  has  been  in  operation  since  January,  1887. 
A  great  part  of  the  apparatus  used  in  this  service  forms 
an  integral  part  of  the  observatory's  equipment.  The 
system  which  has  thus  been  introduced  has  been  of 
great  service  to  that  particular  section  of  the  coun- 
try, as  well  as  to  the  railroad  companies. 

Instrument*  for  recording  earthquake  shocks  have 
been  constructed  by  a  company  in  San  Francisco,  and 
are  sold  at  a  very  low  figure.  Itisdesigned  in  this  way 
that  records  of  any  seismic  movements  shall  be  pro- 
cured by  private  individuals  in  different  parts  of  the 
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State,  and  plates  upon  which  the  movement  has  been 
recorded  may  be  sent  to  the  observatory,  where  a 
record  will  be  kept  of  all  such  data,  and  blue  prints  will 
be  made  of  the  diagrams  and  copies  of  this  sent  to  the 
person  from  whom  the  plate  has  oeen  obtained. 
Although  tbis  is  quite  independent  of  the  regular  work 
of  the  observatory,  it  will  doubtless  lead  to  the  ac- 
cumulation of  data  which  will  be  most  important  in 
formulating  statistics  for  future  use. 

The  great  telescope  has  been  moanted  for  several 
weeks,  and  several  satisfactory  tests  of  its  capacity  have 
been  made.  It  was  first  directed  to  the  sky  on  the 
evening  of  January  3,  1888,  and  a  few  observations 
were  then  made  for  the  partial  adjustment  of  the  ob- 
ject glass,  but  the  observation  was  abbreviated  by  the 
skies  becoming  cloudy.  The  next  observations  made 
were  on  the  evening  of  the  7th.  On  this  occasion 
Saturn  was  observed,  and  Mr.  Keeler.  who  conducted 
)  the  observation,  says  with  rapture  that  it  was  "the 
1  most  glorious  telescopic  spectacle  ever  beheld. "  He 
exclaims :  "Not  only  was  he  shining  with  the  bril- 
liancy due  to  the  great  size  of  the  objective,  but  the 
minutest  details  of  his  surface  were  visible  with  won- 
derful distinctness." 

The  outlines  of  the  rings  were  very  sharply  defined 
The  most  curioas  feature  was  the  ttructure  of  the 
outer  ring;  at  about  one-fifth  of  its  width  from  its 
outer  edge,  a  fine  dark  line  was  discernible,  which 
marked  the  beginning  of  the  dark  shading,  diminishing 


in  intensity  up  to  the  black  line.  The  inner  ring  did 
not  shade  off  gradually  into  the  gauge  ring,  as  often 
represented,  but  the  line  of  separation  was  distinct. 
The  space  between  its  inner  edge  and  the  planet  was 
perfectly  black. 

Much  of  the  data  given  in  this  article  was  pro- 
cured from  Prof.  Holden's  report  in  the  Sidtreal  Mta- 
sengtr  and  Mr.  James  E.  Keelers  notes  on  his  own  ob- 
servations in  the  same  journal.  The  observatory  wiih 
its  apparatus  and  appurtenances  is  to  be  transferred. 
upon  it6  completion,  to  the  University  of  California. 
and  will  in  future  be  under  the  government  of  the 
regents  of  that  institution.  Prof  Holden  resigned  the 
presidency  of  the  University  in  order  to  become  direc- 
tor of  the  observatory. 


COHESION    OF    LEAD. 

It  has  long  been  known  that  perfectly  clean  surfaces 
of  lead,  when  pressed  together,  would  adhere  to  each 
other  with  some  force.  The  experiment  ranks  as  one 
of  the  classics  in  simple  science.  A  very  good  way  to 
showitis  with  bullets.  Small  surfaces,  flat  and  clean,  are 
prepared  on  two  bullets  by  cutting  off  a  little  slice  with 
a  knife.  When  pressed  together  with  a  wrenching 
motion,  the  two  will  remain  attached.  A  third  bullet 
majt  now  be  fastened  to  one  of  the  pair,  and  in  this 
way  a  string  of  bullets,  six  or  more  in  length,  can  l>e 
built  up. 

As  the  phenomenon  depends  on  the  absolute  clean- 
ness of  the  surfaces,  and  as  it  is  a  case  of  adherence  of 
like  to  like,  it  is  often  invoked  as  an  illustration  of  co- 
hesion. Pure  India  rubber  shows  the  same  tendency, 
but  in  a  far  stronger  degree  relatively  speaking. 
Whether  it  i6  true  cohesion  or  not  is  uncertain,  es- 
pecially in  the  case  of  lead. 

The  method  of  obtaining  this  cohesion  by  employing 
mechanically  prepared  surfaces  is  a  far  less  attractive 
method  than  the  one  which  Faraday  U6ed  in  his  lec- 
tures. He  melted  the  lead  and  poured  it  out  in  two 
pieces  upon  a  flat  stone.  After  they  had  cooled,  he 
pressed  together  the  smooth  lower  surfaces  of  the  lead, 
and  thus  obtained  strong  attachment.  The  flat  plane 
on  which  the  lead  rested  gave  the  essential  true  sur- 
face, while  during  the  cooling  it  was  perfectly  protect- 
ed from  oxidation  or  dust.  When  lead  is  thus  treated, 
even  the  upper  surfaces  which  have  been  exposed  to 
the  air  will  answer  for  the  experiment. 

To  make  the  phenomenon  really  impressive,  it  may  be 
carried  out  on  a  larger  scale.  In  the  illustrations  the 
necessary  apparatus  for  conveniently  doing  this  is 
shown.  As  mould  for  the  face  of  the  lead  a  polished 
block  of  metal  is  used.  All  things  considered,  this  ap- 
pears to  work  better  than  marble,  which  is  the  most 
available  stone  surface.  A  block  of  steel  answers  very 
well,  and  with  use  becomes  slightly  colored,  as  if  by 
formation  of  magnetic  oxide,  and  resists  the  rusting 
action  of  the  atmosphere  very  well. 

The  metal  block  is  set  into  a  wooden  base,  so  as  to 
lie  with  itB  face  even  with  the  surface  of  the  wood. 
Through  a  second  piece  of  wood  an  oblong  hole  is  cut. 
This  should  be  about  twice  as  long  as  it  is  wide.  Its 
width  should  be  equal  to  that  of  the  metal  block,  or  a 
shade  less.  When  this  is  placed  upon  the  base  piece, 
so  that  the  metal  block  lies  at  oneof  its  endsaud  within 
the  opening,  the  body  of  a  mould  is  formed  Toward 
one  end  a  round  pin  of  wood  is  inserted.  If  lead  is 
poured  into  the  mould,  it  will  assume  an  oblong  form. 
Near  one  end  will  be  a  hole,  and  a  face  more  or  less 
smooth  will  be  formed  at  its  other  end. 

As  regards  size,  a  metallic  block  IJ4  inches  square 
will  answer  for  the  face.  The  cavity  of  the  mould  should 
be  about  twice  this  length.  A  depth  of  from  one-half 
to  three-quarters  of  an  inch  is  ample.  The  lead  is 
melted  and  poured  into  the  mould.  As  soon  as  solid 
the  mould  may  be  taken  to  pieces,  the  lead  placed  to 
one  side  to  cool,  and  a  second  piece  cast  This  gives 
two  corresponding  pieces  of  lead. 

Another  piece  of  wood  is  provided,  which  contains  a 
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